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1.0 INTRODUCTION

This work plan has been prepared under the Comprehensive Long Term Environmental Action Navy

(CLEAN) Contract No. N62472-90-D-298, Contract Task Order (CTO) 302. The statement of

work requires Tetra Tech NUS, Inc. (TtNUS) to provide assistance to the Navy in determining

background soil concentrations of contaminants that are naturally occurring in the environment at

the Naval Station Newport (formerly the Naval Education and Training Center - NETC) located on

Aquidneck Island, Rhode Island. This work plan describes the procedures for performing an

investigation of background locations in the NETC study area, as depicted on Figure 1-1.

The purpose of this plan is to describe the background location selection process, the field tasks

to be performed, the analytical parameters, sampling techniques, methods for data interpretation,

and reporting aspects of the investigation.

Previous investigations have indicated that the background levels of certain chemicals may be

higher in soils on Aquidneck Island than other areas of Rhode Island. The objective for this study

is to establish background concentrations of naturally occurring metals for the NETC study area by

determining the occurrence, geochemical abundance and variability (scatter) of metals in surface

soil at the Naval Station. In addition, information on polynuclear aromatic hydrocarbons (PAH)

concentrations will be developed for reference in future CERCLA work.

The term "background", as defined in the Rhode Island Department of Environmental Management

(RIDEM) Site Remediation Regulation (DEM-DSR-01-93), refers to the ambient concentrations of

Hazardous Substances present in the environment that have not been influenced by human

activities, or the ambient concentrations of Hazardous Substances consistently present in the

environment in the vicinity of the Contaminated-Site which are the result of human activities

unrelated to Releases at the Contaminated-Site. Background samples provide baseline

measurements to determine what the concentrations of these chemicals would be at a site if no

releases occurred there. The background concentration or level sought by the field work

described in this work plan includes only naturally occurring levels of inorganic elements and

existing concentrations of PAHs in surface soil.
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Key TtNUS personnel supporting this project are as follows:

Key Navy personnel supporting this project are as follows:

TtNUS will be responsible for the overall management of the project, including the performance of

field activities presented in this work plan.

The information gathered from this investigation will be used as an initial guideline in the selection

of cleanup criteria, and for selection of material that will be placed at a site after remediation.

eTo 3021-3

PROJECT ORGANIZATION AND RESPONSIBILITIES

Stephen Parker

Project Manager

Melissa Griffin

Facility Contact

NETC PWD - Environment

James Shafer

Regional Project Manager (RPM)

Naval Facilities Engineering Command, Northern Division

The investigation activities will include a reconnaissance survey with the RIDEM representative to

evaluate proposed background sampling locations, sampling and analyses of approximately 80

surficial soil stations based on the four different soil types (minimum 20 samples per soil type), a

GPS survey of the background sample locations, data validation, and statistical analysis of the

data.

1.2
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NAVFAC personnel will be responsible for administrative and technical oversight of the program,

and project management and coordination between state and federal regulatory agencies, while

the NETC on-site representatives will be responsible for on-site coordination with TtNUS.
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Paul Frank

CLEAN Quality Assurance Manager

Matt Soltis, CIH, CSP

CLEAN Health and Safety Manager

Tetra Tech NUS, Inc., Wilmington, MA

Phone: (978) 658-7899

FAX: (978) 658-7870

Tetra Tech NUS, Inc., Pittsburgh, PA

Phone: (412) 921-7090

FAX: (412) 921-4040
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The FOL will be responsible for directing on-site field activities and will report directly to the PM.

The FOL will coordinate efforts of the field sampling staff, the subcontractors, and the lead

technical staff. The FOL will be responsible for identifying problem areas and bringing them to the

attention of the PM for resolution.

The CLEAN Health and Safety Manager is responsible for reviewing health and safety plans for all

CLEAN operations, and performs site audits to ensure compliance with program, and site health

and safety requirements.

The Quality Assurance Manager is responsible for QA/QC requirements for the TtNUS CLEAN

program. This individual reviews data and deliverable documents, and performs system audits to

ensure contract QA/QC goals are met.

The TtNUS Project Manager (PM) will have the primary responsibility for implementing and

managing the study. The TtNUS PM will also be responsible for notifying regulatory agencies of

field activities or schedule modifications. The Field Operations Leader (FOU and lead technical

staff will be appointed to support the PM.



In addition to the above personnel, TtNUS program personnel will provide overall support in

subcontracting, cost tracking, progress reporting, and supervising the PM. The program personnel

include:

A Site Safety Officer (SSO) will be designated prior to field activities and will be responsible for

ensuring adherence to all health and safety requirements. The SSO reports directly to the CLEAN

Health and Safety Manager and the PM.

Project deliverables submitted during this project will include:

W5297178F CTO 3021-5

PROJECT DELIVERABLES

Tetra Tech NUS, Inc., King of Prussia, PA

Phone: (610) 491-9688

Fax: (610) 491-9647

John Trepanowski, P.E.

Program Manager

Garth Glenn

Deputy Program Manager

• A report of the study investigation including:

Summary of site background information

Description of field investigation activities

Summary and interpretation of the data

Summary of statistical analysis of the data collected

Conclusions and recommendations for use of background data

• Supporting documentation, including:

Maps depicting sampling points, and other significant features

Results from laboratory analysis of samples

Photographs of sample locations

1.3
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A more detailed description of the report is presented in Section 6.0 of this work plan.

I
a

Section 7.0 presents references cited and used in preparing this work plan.

Section 3.0 presents a description of the field work planned for this investigation. Sample

collection procedures and analytical parameters are also described in this section.

Section 2.0 of this work plan describes the site history and basis for the Data Ouality Objectives

(DOOs) developed for this project.

'I
I
,I-
I
I
I
I
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I
I
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WORK PLAN ORGANIZATION

CHANGES TO THE WORK PLAN1.5

Section 6.0 presents a general outline of the report format and content that will be prepared

following completion of the field work and data analysis and statistical testing as described in

Sections 3.0 and 5.0, respectively.

A site-wide Health and Safety Plan, attached as Appendix A, will be implemented during the

fieldwork. Appendix B presents Standard Operating Procedures (SOPs) for the field investigation

work. Appendix C contains samples of forms to be used for documentation during this

investigation.

Section 4.0 presents the Ouality Assurance Plan for this work plan. This plan describes the

QA/OC sample collection procedures and frequencies, data quality protocols, and analytic data

validation requirements.

Section 5.0 presents a general summary of the data analysis and statistical testing that will be

conducted following completion of the field work and laboratory analysis described in Section 3.0.

1.4

This work plan incorporates comments received from regulatory agencies on the Draft work plan

dated April 1998. It is the intention of TtNUS and the Navy to proceed with the final selection of

the background sampling locations deliberately and cautiously to assure that there is agreement on
\

the location selections. Site visits will be conducted at the proposed sampling locations with

W5297178F 1-6 eTo 302



A schedule for field investigations will be prepared and submitted to the oversight parties (U.S.

EPA and RIDEM) after approval of this work plan. This schedule will be updated as necessary to

inform oversight personnel when different tasks and activities are scheduled to occur. A 24-hour

advance notification of changes in scheduled field activities will be given to the regulatory

agencies.

regulatory personnel in order to rectify any differences prior to initiation of field activities,

however, during the project execution, it may become necessary to modify the work plan. If the

plan for collecting data needs to be altered, the work plan may be amended through the use of a

Request for Field Modification (RFM) form. This form will be prepared by the TtNUS FOL and

forwarded to the TtNUS PM. The PM will make a recommendation to the Navy RPM, who (if

necessary) will forward the RFM to the regulatory oversight RPMs. Time limits on acceptance of,

or comment to, the field modification requests will be stated.- An example of the RFM form is

presented in Appendix C.
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2.0 BACKGROUND INFORMATION

The information provided in this section has been adapted from the Remedial Investigation (RI)

Report for NETC dated January 1992 (TRC 1992).

The NETC facility is approximately 1,063 acres in size, with portions of the facility located in

Newport, Middletown, and Portsmouth, Rhode Island. The site is approximately 60 miles south of

Boston, Massachusetts and 25 miles southeast of Providence, Rhode Island. The facility layout

follows the shoreline of the west side of Aquidneck Island for nearly 6 miles bordering

Narragansett Bay. A study area location map is provided on Figure 1-1.

Previous investigations at the NETC facility include the performance of an Initial Assessment

Study (lAS) by Environdyne Engineers. Inc. in 1982 and 1983, and a Confirmation Study (CS),

consisting of a Verification Step and Characterization Step, by Loureiro Engineering Associates

over the period from 1983 to 1986, Final Remedial Investigation Technical Report (RI) for NETC,

Newport (TRC 1992), RI report for Tank Farm 5 (TRC 1992). Marine Environmental Risk

Assessments (ERA) for McAllister Point Landfill and the Derecktor Shipyard (SAIC, URI 1996), Site

Assessment Screening Evaluation (SASE) for the Former Robert E. Derecktor Shipyard

(B&RE 1997), Site Investigation for Melville North Landfill (B&RE 1997), Final RI for McAllister

Point Landfill (B&RE 1997). This is only a partial list of investigations at that have been performed

GTO 3022-1

SITE DESCRIPTION AND HISTORY2.1

The NETC facility has been used by the U.S. Navy since the era of the Civil War. Military

activities at the base significantly increased during times of war. During World Wars I and II,

servicemen were housed on the base. In subsequent peacetime years, on-site facilities were

slowly disestablished, until the headquarters of the Commander Cruiser-Destroyer Force Atlantic

was located there in 1962. In April 1973. the Shore Establishment Realignment Program (SER)

reorganized Naval forces and resulted in the disestablishment of several on-site facilities and

associated reductions in Navy personnel. Subsequent to this "downsizing", the Navy excessed a

significant portions of the original acreage. Other portions of the facility are currently leased by

the Navy to the State of Rhode Island and Economic Development Corporation. Some of these

areas are subleased to private enterprises.

W5297178F
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at NETC. Other investigative activities at NETC have been completed, are currently active, or are

in the planning stages at this time.

,I

I
I

Individual site descriptions, histories, and characterizations including geology, hydrology, and

results of previous investigations are not included in this report. This information is provided in

detail In the individual reports listed above.

The data Quality objectives (DOOs) for this project were developed in accordance with the EPA

Guidance for Data Ouality Objectives (EPA G4 document). The G4 document suggests seven

steps be followed to develop project DOOs. This action has been done in a cursory manner for

thiS project, since the objectives are in part dictated by CERCLA guidance, the Federal Facilities

Agreement, and other standard guidances to perform remedial investigations. The intended use of

the data resulting from a field investigation is a determining factor in defining the DOD for that

data. To be certain that the data is consistent with the goals of the investigation, the seven steps

of defining DQOs has been presented in this Section.

The seven steps are described in the following subsections:

The NETC area has been used by the Navy since the Civil War, with expansion and increased

activity occurring during times of war. Several environmental study areas or "sites" have been

identified within the NETC facility. Concentrations of contaminants at these sites are typically

compared to "RIDEM direct exposure criteria" in order to satisfy state requirements. However,

recent investigations conducted at the NETC sites indicate, that RIDEM direct exposure criteria

may not reflect naturally occurring concentrations in surficial soil on the west side of AQuidneck

Island for certain parameters.

2.2

2.2.1

DATA QUALITY OBJECTIVES

Statement of the Problem

I
I
I
I
I

I
I
I
I
I
I

The objective of this investigation is to determine background metal concentrations upgradient or

at "background" locations for the NETC study area. Soil samples will be collected from different

soil types previously identified at sampling locations and analyzed for full target analyte list (TAL)

metals. Until the data undergoes statistical analysis, it is not known if background metal

,I

I
I
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2.2.4 Definition of the Study Boundaries

Inputs to the decision are the elements used in the decision process. Inputs to the decision as

stated in SectIon 2.2.2 are as follows:

concentrations will need to be established for each of the different data groups (e.g. the different

soil types).

After the completion of this study, a range of metal concentrations will be published as proposed

background concentrations for Navy sites on the Western shore of Aquidneck Island. This

decision will be supported by calculation of various test statistics.

eTO 3022-3

Identification of the Decision

Inputs to the Decision

2.2.2

In addition, it seems appropriate to develop an understanding of regional levels of PAHs since it is

documented that these contaminants can be present as a result of sources other than Navy

activities. This sort of information can be valuable in the non-management phase of the CERCLA

process.

• locations of proposed samples

• results of multiple statistical analyses performed in a manner to ensure a 95% confidence

level for decision making

• actual concentrations of chemicals detected

2.2.3

The decision stated in Section 2.2.2 focuses on the on-shore area in and surrounding the NETC

facility, west of State Route 114. Background samples having a composition similar to the soil

types that may have been found at the NETC study area sites prior to navy activities are to be

collected from adjacent or surrounding areas at undisturbed locations determined to be free of

influence from either the site or other non-uniformly distributed anthropogenic sources.

W5297178F
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In addition, PAH concentrations will be measured at 20 stations to provide future information on

background soil conditions. However, PAHs will not be measured for each soil type as is the case

for metals.

The limits of decision errors are set to limit the potential for false negative and false positive

decisions. This study was designed to result in a high probability to capture the eXisting metal and

PAH concentrations at unaffected areas at NETC. Therefore, a sufficient number of background

sample stations are required from representative soil types, all targeted toward areas least likely to

have been effected by activities at the NETC study area sites.

Multiple statistical tests will be performed to determine metal concentrations representative of

background, with an acceptable (95 percent) level of confidence, in accordance with the guidance

and recommendations presented in several EPA and related publications (EPA, 1989a, 1989b,

1992b, 1992c, and 1996d; NFESC, 1997; Gilbert, 1987, 1993) and applicable regulatory guidance

(RIDEM Remediation Regulations - DEM-DSR-01-93, amended 8/96).

By complying with the RIDEM requirement for collecting approximately 20 background samples for

each distinct soil type, the background study will have sufficient statistical power to detect

relatively small differences in the site and background population characteristics for the TAL

metals. Because the standard deviation of background data cannot be predicted in advance, it is

not possible to designate a particular threshold value for the minimum detectable difference in

,I
,I
I
I
I
I
I
I
,I

I
I
,I

I.
I
I
I
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Limits on Decision Errors

Decision Rule

W5297178F

Typically, the decision rule is a clear statement defining the requirements of the investigation

based on the possible outcomes of the study. The intention and decision rule for this study is to

determine the background concentration range of naturally occurring metals and existing

concentrations of PAHs for comparison to IR site data and as a loose gUideline for cleanup actions.

The number and types of samples collected must be sufficient to allow a determination of whether

the metal levels in the NETC study area sites are statistically elevated above the background soil

concentrations representative of the various soil types.

2.2.6

2.2.5



Specifics on the precision, accuracy, etc. of the data collected are described in the Ouality

Assurance Project Plan, presented in Section 4.0 of this work plan.

However, since this investigation is being performed to measure and evaluate existing levels of

metals and PAHs, the design of the sampling plan can be more qualitative, or "targeted" toward

locations that are anticipated to be unimpacted by human activities. The sampling plan is provided

in Section 3.0 of this work plan.

The DOD process described in the G4 DOD document describes the use of various statistical

approaches for developing a database. These approaches are based on the representativeness of

the data that is required. For instance, if the Decision Rule was to "remove soils with

concentrations of lead above 10 mg/kg" the sampling plan would be based on identifying hot

spots of a specific size, which is determined by the precision of the removal action to be taken.

population means (or other differentiating characteristics) that will be such that the test

comparisons will be ensured capable of recognizing this threshold difference with a specified

probability (power). Based on the required minimum detection limits and the analytical methods to

be followed, it is anticipated that all or more than 85 percent of soil samples will be positively

detected for metals analyte list, which will prevent the problem of reduced statistical power that

might occur if too many nondetected results are found.

CTO 3022-5

Design for Obtaining Data2.2.7

W5297178F

I
I
I
I
I
I
I
I
I
I
I
I,
I,

I
I
I
I
I
I



Pittstown silt loam (PmA/PmB) - Tank Farm Four, Tank Farm Five

3.0 FIELD SAMPLING PLAN

This section presents a description of the field investigation activities that are planned for the

NETC study area.

Newport Silt Loam (NeA/NeB/NeC) - Tank Farm One, Tank Farm Two, Tank Farm Three, Tank

Farm Four, Tank Farm Five, McAllister Point Landfill, Gould Island, Derecktor Shipyard

GTO 3023-1

SURFICIAL SOIL SAMPLING

INTRODUCTION3.1

The objective of the Field Sampling Plan (FSP) is to obtain surficial soil data to establish

background concentrations of naturally occurring metals in the NETC area and to measure existing

concentrations of PAHs in these soils. The following section details the surficial soil sampling field

activities to be performed during this investigation. Proposed targeted sampling areas are listed on

Table 3-1 and depicted in Figure 3-1. Specific Standard Operating Procedures (SOPs) will be

referenced where applicable (SOP Reference Manual TtNUS, 1990).

Soil samples will be collected in the general sample areas listed in Table 3-1 and presented on

Figure 3-1. Specific sampling locations within the general areas listed in Table 3-1 and depicted

on Figure 3-1 will be determined in conjunction with RIDEM, USEPA, and Navy personnel during a

site visit, prior to sampling activities. The actual sample locations will be determined once the

field conditions and available historic Information have been evaluated. The field confirmation will

consider the targeted soil type and determine whether the area appears to be impacted by

anthropogenic activities. The specific locations will be flagged or staked (if needed) during the

field visit. According to soil survey maps presented in the United States Department of

Agriculture (USDA) Soil Survey of Rhode Island, the following four soil types are associated with

the NETC study area:

3.2

Windsor loamy sand (WgB) - Tank Farm Five, McAllister Point Landfill

W5297178F
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TABLE 3-1
PROPOSED BACKGROUND GENERAL SOIL SAMPLING AREAS

NAVAL STATION
NEWPORT. RHODE ISLAND

SAMPLE DESCRIPTION/MAP LOCATION Soil Type Soil MapAREA 10
5501 East of TF-l and north of Melville Pond. partially wooded 5e 995502 50uthwest Corner of Tank Farm 2 NeC 995503 Northeast Corner of Tank Farm 1 NeB 995504 Woodlot, east of MelVille North Landfill and Defense Hwv NeC 995505 Woodlot. east of Melville North Landfill and Defense Hwy NeC 995506 TF-3 fenceline on north bank of brook from Lawton Valley NeB 99Reservoir
5507 TF-4. northeast corner. near large maples at fenceline NeB 995508 TF-4. south boundary PmB 995509 West 5ide of TF5. 50uth bank of brook PmA 1095510 50uthwest corner of TF5. area of dense brush NeA 1095511 TF-5. north bank of Gomes Brook PmA 1095512 5t. Columbus Cemetery. inside TF-5 fenceline NeC 1095513 East of McAllister Pt Landfill and south of TF-5 near WgB 108location of MW23 (McAllister)
5514 Northwest Corner of NUWC Property, adjacent to Golf 5e 109course
5515 Miantonomi Hill Memorial Park. near monument (east of NeC 118Coasters Island)

----_.---_._---~---



• Samples will not be collected within the water table.

Stissing silt loam (Se) - Tank Farm Four, McAllister Point Landfill, NUSC Disposal Area, Derecktor

Shipyard

• Areas directly beneath pine trees, hemlocks, and oaks will be avoided, if possible, to avoid

leaching effects from acid soils associated with these species.

Soil samples will be collected by hand auger, shovel, or other hand tool, depending on the soil

conditions and accessibility in accordance with TtNUS SOP SA-1.3. The soil sample will be a

eTa 3023-3

• Samples will not be collected within 10 yards of any pipeline, fenceline, roadway,

powerline, agricultural fieldline, railroad tracks, or any other such anthropogenic feature or

activity.

Samples will be collected from the 0-2 foot depth interval at approximately 80 sample locations.

Within all of the 15 areas noted on Figure 3-1, 20 sample stations will be selected to represent

each of the four soil types that are targeted for this study. These stations will be selected in the

field with input from regulatory personnel and Navy contractor soil scientists. Prior to collection of

a soli sample, approximately the top 2 inches of the soil will be removed from the location to limit

the effects of potential pollutant sources such as automobile emissions, road runoff, or other

common anthropogenic source of soil contamination. The materials to be removed also includes

partially decomposed organic matter (leaves, grass, vegetative roots, etc.). Additionally, the

following considerations will be adhered to when selecting acceptable background soil locations:

W5297178F

At 20 of the 80 sample stations identified, the Navy will collect additional aliquots of soil for PAH

analysis. This information will be used for CERCLA planning purposes as described in Section 2.0

of this Work Plan. The 20 locations selected for PAH analysis will be selected at random,

spanning the four soil types identified in Table 3-1.

The above soil types will be sampled as part of the background soil concentration investigation.

Refer to maps depicting the various soil types reproduced in Appendix D. It is possible that access

to private property may be necessary for some soil sampling locations. It is assumed that the

Navy will obtain property access as required.
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composited sample collected from the 0 to 2 foot interval. If refusal is encountered at less than 2

feet, then several additional attempts will be made to auger to two feet before accepting the

refusal depth. The soil will be collected into a stainless steel bowl and homogenized using a

stainless steel or disposable trowel and then transferred to the appropriate sample contamer(s).

Field data will be recorded on the appropriate field data forms and field logbook. Recorded data

will include a soil description (structure, texture, color, consistency, etc.) and classification of the

soil (Unified Soil Classification System). All non-disposable sampling equipment will be

decontaminated prior to each use, as described in Section 3.3. Background sample locations will

be backfilled, if necessary, with clean sand to the original grade.

Appropriate chain-of-custody procedures will be followed (see Section 4.3.2) and samples will be

labeled, packaged and shipped according to TtNUS SOP' No. SA-G.1. A summary of the

environmental samples is provided in Table 3-1. Analytical parameters, sample preservation

requirements, required sample containers for samples and a summary of quality control samples is

presented in Section 4.0.

I
I
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All surficial soil locations will be photodocumented and surveyed with GPS survey equipment (GPS

to sub-meter accuracy). Any stakes or flagging will be removed from public areas after surveying.

All non-disposable sampling equipment that comes in contact with the sample medium will be

decontaminated to prevent cross contamination between sampling points. This includes

equipment such as soil sampling spatulas and hand auger buckets, etc. The following

decontamination sequence will be employed:

The surface soil samples will be analyzed for TAL metals [(including extractable aluminum and

iron), total organic carbon (TOC), cation exchange capacity (CEC), grain size distribution, soil pH,

and salinity]. Approximately 80 field samples for metals and 20 field samples for PAH will be

collected. Additional duplicates, lab control samples, rinsate, and field blanks will be collected as

required in Section 4.2. Analysis will be performed by a TtNUS Master Agreement Laboratory,

and a Tier III validation will be performed to assure data quality.

• Remove gross contamination by scrubbing with potable water.

I
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DECONTAMINATION PROCEDURES

W5297178F
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• Scrub with potable water/liquinox.

• Rinse with potable water.

• Rinse with 10 percent nitric acid.

• Rinse with 2-propanol (Laboratory Grade)

• Rinse with deionized water.

• Air dry (to extent possible).

• Wrap with aluminum foil.

I
I
I
I
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4.0 QUALITY ASSURANCE/QUALITY CONTROL

Pertinent SOPs are included in this work plan as Appendix B. These SOPs include, but are not

limited to:

Sampling objectives are to provide sufficient data to establish background concentrations of

metals in the NETC study area.

The PARCC goals for the work covered by this quality assurance plan are discussed in the

following sections.

eTo 3024-1

DESCRIPTION

Soil Sampling

Non-Radiological Sample Handling

Field Documentation

Decontamination of Field Equipment and Waste Handling

PARCC PARAMETERS

SOP

SA-1.3

SA-6.1

SA-6.3

SA-7.1

This section provides technical guidelines and procedures for maintaining an appropriate level of

quality for data collected during field work performed. This section references the TtNUS

Standard Operating Procedures (SOPs) for specific protocols for procedures discussed in

Section 3.0.

Achieving these objectives requires that the data collected from the field conform to an

appropriate level of quality. The quality of a data set is measured by certain characteristics of the

data, namely the precision and accuracy, representativeness, completeness, and comparability

(PARCC) parameters. Some of the parameters are expressed quantitatively, while others are

expressed qualitatively. The PARCC goals for a particular project are determined by the intended

use of the data, defined as a part of the Data Ouality Objectives (DOOs). DOOs are discussed in

Section 2.2; the PARCC parameters are discussed below.

4.1

W5297178F
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Field and laboratory precision and accuracy performance can affect the attainment of project

objectives, particularly when compliance with established criteria is based on laboratory analysis

of environmental samples.

Analytical precision and accuracy will be evaluated upon receipt of the analytical data. Analytical

precision will be measured as the relative percent difference from duplicate measurements and

relative standard deviation from three or more replicates. Analytical accuracy measures the bias

as the percent recovery from matrix spike and matrix spike duplicate samples.

Field duplicate and field quality control blank analyses results will be used to review the laboratory

analyzed results and determine the usability of the data with respect to Its intended use. In

general, results that are rejected by the data review process will be disqualified from application to

the intended use. Qualified data will be used to the greatest extent practicable.

Field sampling precision and accuracy are not easily measured. Field contamination, sample

preservation, and sample handling will affect precision and accuracy. By following the appropriate

TtNUS SOP, precision and accuracy errors associated with field activities can be minimized. Field

duplicates and blanks (field and rinsate) will be used to estimate field sampling precision and

accuracy for soil samples submitted for laboratory analysis.

I
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Precision and Accuracy

Representativeness

Representativeness describes the degree to which analytical data accurately and precisely define

the population being measured. Several elements of the sampling and sample handling process

must be controlled to maximize the representativeness of the analytical data (appropriate number

of samples collected, physical state of the samples, site-specific factors, sampling equipment,

containers, sample preservation and storage, holding times, sample identity, and chain of custody

will be defined to ensure that the samples analyzed represent the population being measured).

The sampling program is designed to provide analytical data that is representative of the existing

contaminant levels.

W5297178F
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Representativeness of data is also affected by sampling techniques.

described in Section 3.0 and in the TtNUS SOPs included in Appendix B.

I
I
I
I

4.1.3 Completeness

Sampling, techniques are

I
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Completeness describes the amount of data generated that meets the objectives for precision,

accuracy, and representativeness versus the amount of data expected to be obtained. For

relatively clean, homogeneous matrices, 100 percent completeness is expected. However, as

matrix complexity and heterogeneity increase, completeness may decrease. Where analysis is

precluded or where data quality objectives are compromised, effects on the overall investigation

must be considered. Whether or not any particular sample is critical to the investigation will be

evaluated in terms of the sample location, the parameter in question, the intended data use, and

the risk associated with the error.

The sampling and analysis program for the site is sufficiently broad in scope to prevent a single

data point or parameter from jeopardizing attainment of the studies objectives. Critical data points

may not be evaluated until all the analytical results are evaluated. Additionally, several sampling,
points, in aggregate, may be considered to be critical either by location or by analysis. A

subsequent sampling event may be necessary if it becomes apparent that the data for a specific

medium are of insufficient quality, either with respect to the number of samples or based on an

individual analysis.

For the purposes of this effort, a data point will be determined to contribute to the completeness

of the data set if the information provided is meaningful, useful, and contributes to the project

objectives.

One of the objectives of the sampling effort is to provide analytical data that is characterized by a

level of quality that is comparable between sampling points. By specifying the use of standard

analytical procedures (as well as standardizing field sampling procedures by employing TtNUS and

others SOPs), the potential for variables to affect the final data quality will be effectively

minimized. Analytical methods for this work are presented in Table 4-1; SOPs appear in

Appendix B.

I
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4.1.4
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TABLE 4-1
ANALYTICAL METHODS AND SAMPLE SUMMARY

BACKGROUND SURFICIAL SOIL SAMPLING
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

MEDIA ANALYSIS METHOD FIELD DUPLICATE FIELD BLANK RINSATE BLANK TOTAL
SAMPLES (1 per 10 (1 per sampling (1 per day) QUANTITY

field samples) event)

TAL METALS ILM04.0 111 80 8 1 5 93
TOC Lloyd Kahn

Method 121 80 1 0 0 81
CEC 9080131 80 0 0 0 80

SURFICIAL Grain Size ASTM 0422- 80 1 0 0 81
Distribution 63 141

SOIL (0-2 ft) Soil pH 9041A lSI 80 0 0 0 80
Salinity EPA OMEP 80 0 0 0

01 A000534961 80
Extractable Method to be 80 8 0 0 88
Aluminum & Determined
Iron
PAH OLM03.2171 20 2 2 2 26

Notes:
(1) U.S.EPA Contract Laboratory Program statement of work for inorganic analysis multi-media, multi-concentration, ILM04.0 and

revisions.
(2) "Lloyd Kahn Method for Determination of Total Organic Carbon in Sediments. U U.S. EPA Region II. July 1986.
(3) U.S. EPA Test Method 9080.
(4) ASTM 0422-63 November 1963 (Re-approved 19901.
(5) U.S. EPA Test Method 9041A.
(6) U.S. EPA Test Method - Reg. 01A0005349 Interim Guidance on Ouality Assurance/Ouality Control (OA/OCI for the Estuarine Field

and Laboratory Methods. November 15, 1985 (OMEP).
(7) U.S. EPA Contract Lab Program statement of work for organic analysis multi-media, multi-concentration, OLM03.2 revisions.

-------------------



Field duplicates will be submitted at the rate of one for every ten samples per matrix. Field

personnel will note on the sample summary form and in the logbook which samples are field

duplicates. Duplicate samples will be shipped blind to the laboratories, and shipping paperwork

will be completed accordingly.

QC samples to be used during the sampling effort are identified below, and include field duplicates

or replicates, laboratory duplicates or replicates, rinsate blanks, and field blanks. Each type of

field quality control sample defined below will undergo the same preservation, holding times, etc.,

as the field samples. Table 4-1 presents a summary of the QC samples to be collected during this

field sampling event.

Field personnel will note in the remarks block on the chain-of-custody form which of the samples

is to be used for internal laboratory matrix spike/matrix spike duplicate analysis. Field duplicates

and multiple sample aliquots are collected by mixing a double portion of the required volume of

sample and dividing it into two sample containers. Field duplicates provide precision information

regarding homogeneity, handling, shipping, storing, preparation, and analysis.

Rinsate blanks are obtained under representative field conditions by running analyte-free deionized

water through sample collection equipment after decontamination, immediately before sampling

and placing it in the appropriate sample containers for analysis. These samples are used to assess

the effectiveness of decontamination procedures. Rinsate blanks will be prepared at the rate of

one per day during the sampling event. All rinsate samples will be sent to the laboratory.

However, only rinsate samples collected from every other day will be analyzed; the other rinsate

samples will be marked "hold" on the chain-of-custody forms. "Hold" samples will not be

analyzed unless significant contamination is noted in the preceding rinsate blank analyses.

eTo 3024-5

QUALITY CONTROL SAMPLES

Field Duplicates

Rinsate Blanks

4.2

4.2.1
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4.2.2
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Samples collected will be tracked by sample number and date collected. The sample number will

be the basis for maintaining chain of custody. These procedures are described below.

A laboratory control sample will be identified by field teams at a frequency of 1 in 20 field samples

(per matrix) collected.

Trip blanks will not be prepared or analyzed for this sampling activity since voe analysis is not

being conducted.

Field sampling will be conducted in accordance with Section 3.0 of this document and the TtNUS

SOPs presented in Appendix B. Allowable sample holding times and preservation requirements are

shown in Table 4-2.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
ICTO 3024-6

Sample Numbering

SAMPLE DESIGNATION AND CUSTODY

SAMPLING PROCEDURES

laboratory Control Samples

Trip Blanks

Field Blanks

W5297178F

Samples will be labeled as soon as they are collected. Sample numbers will reflect the source,

medium, and location. An alpha numeric numbering system will be used to describe this

information. This system is detailed below:

Field blanks will consist of the source water used in decontamination (includes analyte-free

deionized water, potable water from each source, and other waters used in decontamination

operations). Field blanks will be prepared at the rate of one per source of water per sampling

event.

4.4.1

4.4

4.3

4.2.5

4.2.4

4.2.3
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TABLE 4-2
SAMPLE CONTAINER, PRESERVATION AND HOLDING TIME REQUIREMENTS

BACKGROUND SURFICIAL SOIL SAMPLING
NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

MEDIA ANALYSIS SAMPLE CONTAINER PRESERVATIVE HOLDING TIME (1'

SURFICIAL SOILS TAL METALS 8 oz. wide-mouth jar Cool to 4°C 28 days

TOC 8 oz. wide-mouth jar Cool to 4°C 7 days

CEC 8 oz. wide-mouth jar Cool to 4°C 14 days

Grain Size Distribution 16 oz. wide-mouth jar None None

Soil pH 8 oz. wide-mouth jar Cool to 4°C 7 days

Salinity 8 oz. wide-mouth jar Cool to 4°C 7 days

Extractable Aluminum & 8 oz. wide-mouth jar Cool to 4°C 28 days
Iron.
PAH 4 oz. wide-mouth amber jar Cool to 4°C 7 days

Note:

(1) Sample containers shall meet specifications delineated in EPA OSWER Directive No. 9240.0-05A.

(2) Maximum holding time from date of sample collection to date of sample extraction or analysis based on analyte with shortest

holding time.

(3) Double volume needed for metals laboratory QC for one of every 20 field samples.



Matrix spike samples are simply marked as such on the sample containers and on the

chain-of-custody record.

Rinsate blanks will be identified using the code for the sample for which the sampling device or

tool was last used, the identIfier (RB), and its chronological number.

Blind duplicate samples will be designated such that the location designation will be replaced with

a chronological number:

Field blanks will be designated such that they can clearly be identified as field blanks. The

designation must be able to be referenced to the source (DIUF water) using the field sample data

forms.

I
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BB

(Soil Type)

4-8

BKG-SS07-RB##

BKG-DIUF-FB##

BKG-DUP##

AANN

(Medium/Sample Location)

Sample Chain of Custody

Field Blanks:

Rinsate Blanks:

Duplicates:

4.4.2

AAA

(Site Identifier) -

W5297178F

The identifier for the background samples for the NETC study area is "BKG". Medium will be

indicated by "55" for surficial soil. Sample locations will be noted as the location number from

Figure 3-1. The different soil types, "BB", will be indicated by use of their acronym as presented

in Section 3.2. For example, a surficial soil sample collected from Newport silt loam at location

01 will be identified as BKG-SS01-NeA.

Custody of samples must be maintained and documented at all times. To ensure the integrity of a

sample from collection through analysis, an accurate written record is necessary to trace the

possession and handling of the sample. This documentation is referred to as the "chain of



Laboratory analytical data will be reviewed by qualified TtNUS technical staff. Laboratory data

will undergo a data validation equivalent to EPA Tier III validation. Data validation memoranda will

Field equipment normally requiring calibration will be calibrated and operated in accordance with

the manufacturer's instructions and manuals. A log will be kept on site, documenting the periodic

calibration results for each field instrument.

Samples collected will be analyzed for TAL metals, (including extractable aluminum and iron), total

organic carbon (TOC). cation exchange capacity (CEC). grain size distribution, soil pH, and salinity

as described in previous sections and Table 4-1.

Samples will be placed on ice and attended by TtNUS personnel or placed in locked vehicles or

designated storage areas until analysis or shipment to an off-site laboratory. Chain-of-custody

procedures are described in further detail in the SOPs presented in Appendix B.

CTO 3024-9

CALIBRATION PROCEDURES

LABORATORY ANALYSIS

DATA REDUCTION, REVIEW, AND REPORTING

4.5

4.7

W5297178F

The environmental samples collected for laboratory analysis during the field investigation will be

analyzed by a laboratory previously approved by the Navy. Standard EPA analytical procedures

will be employed, as depicted in Table 4-1. Validation of data equivalent to EPA Tier III Validation

will be performed.

custody". Chain of custody begins when samples are collected in the field, and is maintained by

storing the samples in secure areas until custody can be passed on. All samples will be

accompanied by a chain-of-custody form that will describe the analytical parameters, and the

persons who are responsible for their integrity.

Calibration procedures for laboratory equipment used in the analysis of environmental samples will

be performed in accordance with NFESC requirements and contract requirements under the Basic

Ordering Agreements (BOA).

4.6
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System audits will be performed as appropriate to ensure that the work is being implemented in

accordance with the approved project SOPs and in an overall satisfactory manner.

be prepared and submitted to the project manager as a part of that activity. Data validation

procedures are described in Section 4.11.

• The PM will oversee the FOL and data reviewer, and check that management of the

acquired data proceeds in an organized and expeditious manner.

Field data will be periodically reviewed by technical lead personnel and the TtNUS PM to ensure

that the data collected is well documented, clearly described, and meets a standard appropriate

for the investigation and its ultimate use.
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INTERNAL QUALITY CONTROL

PERFORMANCE AND SYSTEM AUDITS4.9

Section 4.1.3 discussed the types and frequency of quality control samples that will be prepared

during the field investigation activities for those samples that undergo laboratory analysis. The

quantities of various types of QC samples are shown in Table 4-1. Laboratory analysis will follow

the QC criteria described in the analytical procedures.

W5297178F

The FOL will supervise and on a daily basis check to ensure that the equipment is thoroughly

decontaminated, samples are collected and handled properly, and the field work is accurately and

neatly documented.

The data reviewer(sl will review the data to ensure it was obtained through the approved

methodology, and that the appropriate level of QC effort and reporting were conducted. The data

validation effort will be supervised by the TtNUS CLEAN Quality Assurance Manager or designee.

4.8



4.11 DATA ASSESSMENT PROCEDURES

• The equipment manager maintains the equipment manual library and trains field personnel

in the proper use and care of equipment.

• While the equipment is in the field, the FOL takes responsibility for the equipment,

maintains calibration records, and performs maintenance operations and checks.

The following paragraphs describe the procedures used to evaluate data prior to inclusion and

description in the deliverable reports described elsewhere in this work plan.

eTo 3024-11

PREVENTATIVE MAINTENANCE

Representativeness, Accuracy, and Precision

4.10

• The equipment manager conducts routine checks on the status of equipment and is

responsible for stocking spare parts and equipment readiness.

The equipment manager maintains an inventory of the equipment by model and serial number,

quantity, and condition. Each item of equipment is signed out when in use, and its operating

condition and cleanliness is checked upon return.

TtNUS has established a field equipment maintenance program to ensure the availability of

equipment in good working order when and where it is needed. This program consists of the

following elements:

• The FOL is responsible for working with the equipment manager to ensure that the

equipment is tested, cleaned, charged, and calibrated in accordance with the

manufacturer's instructions before being taken to the job site.

4.11.1

All laboratory data generated in the investigation will be assessed for representativeness,

accuracy, and precision, as described in Section 4.1. The completeness of the data will also be

assessed by comparing the acquired data to the project objectives to see that these objectives are

W5297178F
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The QA program will enable problems to be identified, controlled, and corrected. Potential

This level of validation is appropriate for data used to evaluate potential contamination sources

under CERCLA, as described in Section 2.2.

being addressed and met. The specific information used to determine data precision, accuracy,

and completeness will be provided in the laboratory data packages.

Field measurements will be checked for completeness of procedures and documentation of

procedures and results.
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Data Evaluation

CORRECTIVE ACTION

Data Validation

W5297178F

4.12

4.11.3

The evaluation of the data collected during the field investigation will include analysis of chemical

concentrations in samples collected from the field. Further evaluation of the data will be

performed in conjunction with the preparation of the data report.

Samples will be analyzed for TAL metal parameters and PAH described on Table 4-1. Results will

be validated using a Tier II validation protocol as specified in the "National Functional Guidelines

for Organicllnorganic Data Review" (U.S. EPA December 1990, revised February 1994 [organic)

and February 1993 [inorganic)). Use of these validation protocols is allowed under the NFESC

(formerly NEESA) guidelines and is described in the Navy Installation Restoration Laboratory

Quality Assurance Guide, Interim Document (revised February 1996).

4.11.2

Precision and accuracy will be determined using replicate samples, and blank and spiked samples,

respectively. PARCC parameters are addressed in more detail in Section 4.1.

The PARCC parameter assessment will be conducted by qualified TtNUS personnel. The

representativeness of the data will be assessed by determining if the data are consistent with

known or anticipated chemical conditions and accepted principles.

------------------------------------------



At the completion of field activities, the FOL will submit to the PM all field records, data, field

notebooks, logbooks, chain-of-custody receipts, sample log sheets, etc., as presented in

Appendix C. The PM will ensure that these materials are entered into the project file.

problems may involve non-conformance with the SOPs and/or analytical procedures established for

the project, or other unforeseen difficulties. Any person identifying an unacceptable condition will

notify the FOL and the PM. The PM, with the assistance of the Quality Assurance Manager and

the project QA/QC officer, will be responsible for developing and initiating appropriate corrective

action and verifying that the corrective action has been effective.

A bound/weatherproof field logbook will be maintained by the FOL. The FOL or designee will

record all information related to sampling or field activities. This information may include sampling

time, weather conditions, unusual events, field measurements, description of photographs, etc.

The site logbook maintained by the FOL will contain a summary of the day's activities and will

reference the other field logbooks when applicable.

Corrective actions may include re-sampling and/or re-analysis of samples or modifying project

procedures. If warranted by the severity of the problem (for example, if a change in the approved

work plan is required), the Navy will be notified in writing and their approval will be obtained prior

to implementing any change. Additional work that is dependent on a nonconforming activity will

not be performed until the source of the problem has been addressed.

eTO 3024-13

QUALITY ASSURANCE REPORTS/DOCUMENTS4.13
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5.0 DATA ANALYSIS AND STATISTICAL TESTING

The different background data sets will be compared using the following tests:

Upon determination of the preliminary background concentrations corresponding to the 95 percent

UCL background concentrations will be set for use as reference values in future site investigations

or remedial actions. This limit will be established for one or more soil types. In the event

background data do not match a normal or lognormal shape, an alternative limit concentration

corresponding to the 95 th quantile will be tabulated (Gilbert, 1987) (RIDEM, 1996).

Following the completion of the field sampling and analytical work descnbed in Section 3.0 and

4.0, data analysis and statistical testing will be performed. The background data set for metals

will undergo an exploratory evaluation that will include several statistical comparisons, after which

the final background data set(s) will be established and upper tolerance limits (UTLs) on

backgrounds will be calculated. The following tasks will be performed:

eTo 3025-1

• Shapiro-Wilk test for determining normality/lognormality of background data sets

• Student's t-test (difference in means for normal/lognormal data with equal variances)

• Satterthwaite t-test (difference in mean for normal/lognormal data with unequal

variances)

• Bartlett's test (determines if background data subsets have equal v~riances)

• Mann-Whitney test (if rank distribution is similar given detection limits that are uniform)

• Gehan's test (if rank distribution is similar given that multiple detection limits exist)

• Quantile test (if ranks similar for the upper concentrations subset of site and background)

• The test of proportions (if frequency of detection is similar given sufficient data points)

• Fisher's exact test (if frequency of detection is similar in the case of few data points)

Evaluate background data sets to see if they should be combined. Exploratory data tests will be

used to determine whether or not the four different background soil type data subsets are

statistically similar. Following the same methods and tests as listed below, preliminary tests will

answer the questions: Is the mean of one group higher (or lower) than the other? Is there a

significantly greater proportion of high concentration data points in the upper ranks of one data set

versus the other? Are subgroups both normal or lognormal in shape? Are the quartiles and 95 th

percentile concentrations similar for the subsets?

W5297178F
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For this project, computer algorithms will be employed to automatically perform applicable

statistical tests wherever the necessary underlying assumptions are valid. This approach allows

the use of any valid test result that identifies that concentrations from one data set are elevated,

regardless of the outcome of unrelated statistical tests.

Because of limitations in statistical confidence, the upper tolerance limit (UTL) test will not be

used as a stand-alone test, consistent with Navy guidance that indicates this test can produce an

unacceptably high false positive rate (above 5 percent as the number of site-related sampling

points Increases). (Note that UTLs estimated in this background study are intended for later use in

site Investigations (e.g. data evaluation) or remedial actions (e.g. to generate cleanup goals) only

after other statistical tests first confirm that site data are somehow elevated above background.)

The above tests will be performed in accordance with the guidance and recommendations

presented in several EPA and related publications (EPA, 1989a, 1989b, 1992b, 1992c, and

1996d; US Navy, 1997; Gilbert, 1987 and 1993). A decision-tree approach may be used wherein

only parametric tests of central tendency (overall population differences) are to be performed if

the data fit normal or lognormal distributions, and in this instance would allow the omission of

certain nonparametric tests that compare overall population ranks (Gehan's test or Mann-Whitney

test). Similarly, a quantile test that looks for subsets of the data (possible hot spots) is

recommended only if the various tests comparing the overall populations do not indicate elevated

results. These omissions help to reduce labor-intensive manual calculations for the purpose of

efficiency; however, these are not statistical preconditions that would preclude using the omitted

tests on a more general basis. For example, including the quantile test on a general basis will yield

Important information on whether a small subset of elevated values occur in one data set but not

the other, even if the means are similar.
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• Summary tables of the analytical data

• A statement describing the purpose of the report.

6.0 REPORTING

• Pertinent information such as contaminant concentrations, soil types, and sample locations

will be included in figures.

CTO 3026-1

• Background analytical data will also be summarized by means of descriptive statistics

(frequency of detection, mean, range, standard deviation, and 95 percent UTLI. As these

data are intended for future use only, results will not be compared to any site data.

• Preliminary exploratory statistical test results will be presented that demonstrate whether

the background soil data subgroups are statistically similar.

• A description of the study based on Section 3.0 of the work plan and on the modifications

of the field work, if any are made, during the period of activity.

W5297178F

Following the completion of the field sampling and analytical work discussed in Section 3.0, and

the data analysis and statistical testing discussed in Section 5.0, the results will be descnbed in a

short report. The report will contain the following information:
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5.1.1 General

The site logbook is a hard-bound. paginated controlled~istribution record book in which all major onsite
activities are documented. At a minimum. the following activities/events shall be recorded (daily) in the
site logbook:

Field Operations Leader (FOll • The Field Operations Leader is responsible for ensuring that the site
logbook. notebooks. and all appropriate forms and field repons illustrated in this guideline (and any
additional forms required by the contract) are correctly used. accurately filled out. and completed in the
required tlme-frame. .

• All field personnel present
• AnivaI/depanure of site visitors
• ArrtvaJ/departure of equipment
• Stan or completion of borehole/trench/monitoring well installation or sampling activities
• CaDy onsite activities performed each day
• Sample pickup Information
• Health and Safety issues Qevel of protection observed. etc.)
• Weather conditions

4.0 RESPONSIBIUTlES

5.1 Site Logbook

A site logbook shall be maintained tor each project. The site logbook shall be Initiated at the stan of the
first onsite actIVity (e.g.• site ViSit or initial reconnaissance survey). Entnes are to be made tor every day
that onSlle activities take place which involve Brown & Root EnVironmental or subcontractor personnel.
Upon completion of the fieldwork. the site logbook must become part ,of the proJect's central file.

Project Manager - The Project Manager is responsible for obtaining hardbound. controlled~istributlon

logbooks (from the appropriate source). as needed. In addition. the Project Manager is responsible for
placing all forms used in site activities (i.e.• records. field repons. and upon the completion of field work.
the site logbook) in the proJect's central file.

3.0 GLOSSARY

Documents presented within this procedure (or equivalents) shall be used for all Brown & Root
Environmental field activities. as applicable. Other or additional documents may be required by specific
client contracts.

1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to Identify and deSignate the field data
record forms. logs and reports generally initiated and maintained for documenting Brown & Root
EnVironmental field activities.
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The following Information must be recorded on the cover of each site logbook:

Brown & Root Environmental

5.2 Sle Notebooks
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• Project name
• Brown & Root EnVIronmental prolect number
• Sequential book number
• Start date
• End date

Key field team personnel may maintain a separate dedicated notebook to document the pertinent field
actMties conducted directly under their supervision. For example. on large projects with mUltiple
investigative sites and varying operating conditions. the Health and Safety Officer may elect to maintain
a separate site notebook. Where several drill rigs are In operation simultaneously. each site geologist
assigned to oversee a rig must maintain a site notebook.

When movies. slides, or photographs are taken of a site or any monitoring location. they must be
numbered sequentially to correspond to logbook entnes. The name of the photographer. date. time. site
location. site description. ana weather conditions must be entered in the logbook as the photographs
are taken. A series entry may be used for rapid-sequence photographs. The photographer is not
reqUired to record the aperture settings and shutter speeds for photographs taken within the normal
automatic exposure range. However. special lenses. films. filters. and other image-enhancement
techniques must be noted in the logbook. If possible. such techniques shall be avoided. since they can
adversely affect the admissibility of photographs as evidence. Chain-of-custody procedures depend upon
the subject matter. type of film. and the processing it requires. Film used for aerial photography.
confidential information. or criminal investigation require chain-of-custody procedures. Adequate logbook
notation and receipts must be compUed to account for routine film processing. Once processed. the
slides of photographic prints shall be consecutively numbered and labeled according to the logbook
descriptions. The site photographs and associated negatives must be docketed into the prolect's central
tUe.

All logbook, notebook, and log sheet entries shall be made in indelible ink (black pen is preferred). No
erasures are permitted. If an incorrect entry is made. the data shall be crossed out with a single strike
mark, and Initlaled and dated. At the completion of entries by any indMdual, the logbook pages used
must be signed and dated. The site logbook must also be signed by the Field Operations Leader at the
end of each day.

5.1.2 Photographs

If measurements are made at any location. the measurements and eqUipment used must either be
recorded in the site logbook or reference must be made to the site notebook in which the measurements
are recorded (see Attachment A).

Information recorded daily in the site logbook need not be duplicated in other field notebooks (see
Section 5.2), but must summarize the contents of these other notebooks and refer to specific page
locations In these notebooks for detailed information (where applicable). An example of a typical site
logbook entry is shown in Attachment A.
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A typical sample label is illustrated in Attachment B-5. Adhesive labels must be completed and applied
to every sample container. Sample labels can usually be obtained from the appropriate Program source
or are supplied from the laboratory subcontractor.

Sample Log Sheets are used to record specified types of data while sampling. Attachments B·l to B-4
are examples of Sample Log Sheets. The data recorded on these sheets are useful in descnbing the
waste source and sample as well as pOinting out any problems encountered during sampling. A log
sheet must be completed for each sample obtained. inclUding field quality control (QC) samples.

A summary of the forms Illustrated in thIs procedure IS shown as the listing of Attachments in the Table
of Contents for this SOP. Forms may be altered or revised for project-specific needs contingent upon
client approval. Care must be taken to ensure that all essential information can be documented.
Guidelines for completing these forms can be found In the related sampling SOP.
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Chaln-of-Custody Seal

Chaln-of-Custody Record Form

Sample Label

Sample Log Sheet

Sample Collection, Labeling, Shipment and Request for Analysis

5.3.1.4

5.3.1.3

5.3.1.2

The Chaln-of-Custody (COC) Record is a multi-part form that is initiated as samples are acquired and
accompanies a sample (or group of samples) as they are transferred from person to person. This form
must be used for any samples collected for chemical or geotechnical analysis whether the analyses are
performed on site or off site. One part of the completed COC form is retained by the field crew while
the other two or three portions are sent to the laboratory. The original (top, signed copy) and extra
carbonless copies of the COC form shall be placed inside a large Zlploc-type bag and taped inside the
lid of the shipping cooler. If multiple coolers are sent but are included on one COC form, the COC form
should be sent with the first cooler. The COC form should then state how many coolers are included
with that shipment. An example of a Chain-of-Custody Record form is prOVIded as Attachment B-6. A
supply of these forms are purchased and stocked by the field department of the various Brown & Root
Environmental offices. Alternately, COC forms supplied by the laboratory may be used. Once the
samples are received at the laboratory, the sample cooler and contents are checked and any problems
are noted on the enclosed COC form (any discrepancies between the sample labels and COC form and
any other problems that are noted are resolved through communication between the laboratory point-of
contact and the Brown & Root Environmental Project Manager). The COC form is signed and one of
the remaining two parts are retained by the laboratory while the last part becomes part of the samples'
corresponding analytical data package. Intemallaboratory chain-of-custody procedures are documented
in the Laboratory Quality Assurance Plan (LQAP).

Attachment B-7 is an example of a custody seal. The Custody seal is also an adhesive-backed label.
It Is part of a chain-of-custody process and is used to prevent tampenng with samples after they have
been collected in the field and sealed in coolers for transit to the laboratory. The COC seals are signed
and dated by the samplers and affixed across the opening edges of each cooler containing
enVIronmental samples. COC seals may be available from the laboratory: these seals may also be
purchased from a supplier.

5.3.1

5.3.1.1

5.3 Sample Forms
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Brown & Root Environmental

5.3.3 Equipment Calibration and Maintenance Form

A groundwater level measurement sheet. shown in Attachment C-1 must be filled out for each round of
water level measurements made at a site.
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Test Pit Log

Monitoring Well Construction Details Form

Summary Log of Boring

Packer Test Report Form

Data Sheet for Pumping Test

RevIsion

Groundwater Level Measurement Sheet

Geohydrological and Geotechnical Forms

5.3.2.6

5.3.2.5

5.3.2.4

When a test pit or trench is constructed for investigatIVe or sampling purposes. a Test Pit Log
(Attachment C-l0) must be filled out by the responsible field geologist or sampling technician.

The calibration or standardization of monitoring. measuring or test equipment is necessary to assure the
proper operation and response of the equipment. to document the accuracy. precision or sensitivity of
the measurement. and determine if correction should be applied to the readings. Some items of

A packer test report form shown in Attachment C-3 must be completed for each well upon which a
packer test is conducted following well installation.

During the progress of each boring, a log of the materiats encountered. operation and driving of casing,
and location of samples must be kept The Summary Log of Boring (Attachment C4) Is used for this
purpose and must be completed for each sod boring performed. In addition. if volatOe organics are
monitored on cores. samples or cuttings from the borehole (using HNU or OVA detectors). these results
must be entered on the boring log (under the ·Remarks· column) at the appropriate depth. The
"Remarks· column can also be used to subsequently enter the laboratory sample number and the
concentration of a few key analytical results. This feature allows direct comparison of contaminant
concentrations with soO characteristics.

A Monitoring Well Construction Details Form must be completed for every monitoring well piezometer
or temporary well point installed. This form contains specific information on length and type of well riser
pipe and screen. backfill. filter pack. annular seal and grout characteristics. and surface seal
characteristics. This information is important in evaluating the performance of the monitoring well.
particularly In areas where water levels show temporal variation. or where there are multiple (immiscible)
phases of contaminants. Depending on the type of monitoring well (In overburden or bedrock). different
fonns are used (see Attachments C-S through C-9). Similar forms are used for flush-mount well
completions. The Monitoring Well Construction Details Form is not a controlled document.

5.3.2.3

During the performance of a pumping test (or an In-situ hydraulic conductivity test). a large amount of
data must be recorded. often within a short time period. The pumping test data sheet (Attachment C-2)
facilitates this task by standardizing the data collection format, and allowing the time interval for collection
to be laid out In advance.

5.3.2.2

Number

5.3.2.1

5.3.2
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5.4.1 Weekly Status Reports

5.4 Field Reports
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Submittal and Approval

Dally Activities Report

Responsibilities

Description

5.4.2.3

5.4.2.2

5.4.2

5.4.2.1

To facditate timely review by project management. Xeroxed copies of logbook/notebook entries may be
made for intemal use. To provide timely oversight of onsite contractors. Daily Activities Reports are
completed and submitted as descnbed below.

It should be noted that in addition to the summaries described herein. other summary reports may also
be contractually required.

The Daily Activities Report (DAR) documents the activities and progress for each day's field work. This
report must be filled out on a daily baSIS whenever there are drilling, test pitting, well construction. or
other related activities occumng which involve subcontractor personnel. These sheets summarize the
work performed and form the baSIS of payment to subcontractors (Attachment E is an example of a Daily
ActlvJties Report).

It Is the responsibility of the rig geologist to complete the DAR and obtain the driller's signature
acknowledging that the times and quantities of matenal entered are correct.

At the end of the shift. the rig geologist must submit the Daily Activities Report to the Field Operations
leader (FOl) for review and filing. The Daily Activities Report is not a formal report and thus requires
no further approval. The DAR reports are retained by the FOl for use in preparing the site logbook and
in prepanng weekly status reports for submiSSion to the Project Manager.

The pnmary means of recording onslte activities is the site logbook. Other field notebooks may also be
maintained. These logbooks and notebooks (and supporting forms) contain detailed information required
for data interpretation or documentation. but are not easdy useful for tracking and reporting of progress.
Furthermore. the field logbook/notebooks remain onsite for extended periods of time and are thus not
acceSSible for timely review by project management.

equipment reqUire frequent calibration. others Infrequent. Some are calibrated by the manufacturer.
others by the user.

Each Instrument requiring calibration has Its own EqUipment Calibration Log (Attachment D) which
documents that the manufacturer's instructions were followed for calibration of the equipment. including
frequency and type of standard or calibration device. An Equipment Calibration Log must be maintained
for each electronic measuring deVice used in the field; entries must be made for each day the equipment
is used.

FIELD DOCUMENTATION
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Brown & Root Environmental

TYPICAL SITE LOGBOOK ENTRY
EXAMPLE GROUNDWATER SAMPLE LOG SHEET
EXAMPLE SURFACE WATER SAMPLE LOG SHEET
EXAMPLE SOIL/SEDIMENT SAMPLE LOG SHEET
CONTAINER SAMPLE LOG SHEET FORM
SAMPLE LABEL
CHAIN-QF-CUSTODY RECORD FORM
CHAIN-QF-CUSTODY SEAL
EXAMPLE GROUNDWATER LEVEL MEASUREMENT SHEET
EXAMPLE PUMPING TEST DATA SHEET
PACKER TEST REPORT FORM
EXAMPLE BORING LOG
EXAMPLE OVERBURDEN MONITORING WELL SHEET
EXAMPLE OVERBURDEN MONITORING WELL SHEET (FLUSHMOUNT)
EXAMPLE CONFINING LAYER MONITORING WELL SHEET
EXAMPLE BEDROCK MONITORING WELL SHEET· OPEN HOLE WELL
EXAMPLE BEDROCK MONITORING WELL SHEET -WELL INSTALLED IN BEDROCK
EXAMPLE BEDROCK MONITORING WELL SHEET •
WELL INSTALLED IN BEDROCK (FLUSHMOUNT)
EXAMPLE TEST PIT LOG
EXAMPLE EQUIPMENT CAUBRATION LOG
EXAMPLE DAILY ACTMTIES RECORD
AElD TRIP SUMMARY REPORT
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Sublect Number Page

FIELD DOCUMENTATION SA~.3 90f32
ReVISIon Effective Date

0 03/01/96

ATTACHMENT A
"tYPICAL SITE LOGBOOK ENTRY

START TIME: DATE:

SITE LEADER:
PERSONNEL:

BROWN & ROOT ENV. DRILLER EPA

I
I
I,

I
I,
I
I
I,
I
I,
I
I
I
'I'
,a
1
I
I

I
019611/P

WEATHER: Clear, 6S·F, 2-5 mph wind from SE

ACTIVITIES.

1. Steam jenney and fire hoses were set up.

2. DrUling activities at well __ resumes. Rig geologist was See
Geologist's Notebook, No.1, page 29-30"for details of drilling activity. Sample No. 123-21
S4 collected: see sample logbook. page 42. Drilling activities completed at 11 :50 and a
4-lnch stainless steel well installed. See Geologist's Notebook, No.1, page 31, and well
construction details for well _

3. DrDling rig No. 2 steam-cleaned at decontamination pit. Then set up at location of
well ---

4. Well drilled. Rig geologist was . See Geologist's Notebook.
No. 2, page for details of drilling aetMties. Sample numbers 123-22-51. 123-22-52-
and 123-22-S3 collected: see sample logbook, pages 43,44, and 45.

5. Well was developed. Seven 55-gallon drums were filled in the flushing stage. The
well was then pumped using the pitcher pump for 1 hour. At the end of the hour. water
pumped from well was ·sand free.·

6. EPA remedial prolect manger amves on site at 14:25 hours.

7. Large dump truck arrives at 14:45 and is steam-cleaned. Backhoe and dump truck set up
over test pit _

S. Test pit dug with cuttings placed in dump truck. Rig geologist was
See Geologist's Notebook, No.1, page 32. for details of test pit

activities. Test pit subsequently filled. No samples taken for chemical analysis. Du to
shallow groundwater table, filling in of test pit resulted in a very soft and wet area. A
mound was developed and the area roped off.-

9. Express carrier picked up samples (see Sample Logbook. pages 42 through 45) at
17:50 hours. Site actIVities terminated at 18:22 hours. All personnel off site, gate locked.

Field Operations Leader

Brown & Root enVIronmental



Sub,ect Number Page
FIELD DOCUMENTATION SA-6.3 10 of 32

RevIsion EffectIve Date

0 03/01/96

ATTACHMENT B-1
EXAMPLE GROUNDWATER SAMPLE lOG SHEET

(~)
GROUNDWATER

SAMPLE LOG SHEET Page __ of

Projecc Sice N_' S~OIDNo.:

Projlcc No.: s.npIo Loeouon:

a 00_0 Well Oleo S"edBv:
a MoNconna Woll Oota
a OCher Well Type: C.O.c. No.:
a QA SenIIllo Typo:

~'!rk'~~~~~J~~~~~~~lUt~~ttttlt'4~I~t~~-o~~~~~~jllU:~l!

Doco: ;t1pM~tl ~~;n"'~em; ~'f:t'''~~.~ ;~!>UD.tttf ~"'UCrIl ~iU~
Timl: IMlchod:

. . ~$m~~~~".. -- D4ttililll~~m~~~~. ...... "'0:: .~ ., ._ • ... , ..

Ooco: ~~~, ~.m:mtl&t~ql: lrJ)' .-
-loy .~~ > ~ m.:s~'1;;':;;",~ JWw,'+: l:::i..'t.$'o'....,..,... ~..... X¥:I: ~

Method: Irwtlil

Mol\lCOr RHdino (ppm': 1

Well Call,. Ole. 10. MeCIftII 2
TypI: 3

Total WrM 0..,,,, (TOI: 4

Statio WInor L-' MILl: 5

TD·WLlfU -
Ono c..na Volumo: (OellU
Stare PurQe llve.l:

End Pur'QIlhrl.l:

ToCli Purae r.... l""nt:
Totat AmOUftt Puraed lollllLl:

~
m;~",c 'ifn .~..a;; ~Co""'~ _Jelt..+m.d~:~Cdr.o"'(A~............ "

Dbeo",.o_iHot..:

~.tt·A","cPhI.:'$~~~~;(f't<l,,,*,1~~~·~l~~t~·~~tt~~"*~ S,gnocUrI(ll:

MSIMSD IDupbca10 ID No:

T1!O: To S. Ootl"""'"

019611/P Brown & Root Envtronmental
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ATTACHMENT B-2
EXAMPLE SURFACE WATER SAMPUNG LOG SHEET

Page_of __

11 of 32

Effective Date

03/01/96

Page

SA~.3

o

C.O.C. No.: _

Sampled By: _

Sample Location: _

Sample \0 No.: _

ReVISIon

Number

SURFACE WATER
SAMPUNG LOG SHEET

. } .

a Spring a Pond
a Stream 0 l.aJcsa Other _

a QA Sample Type: _

Project Site Name: _

Project No.: _

FJELD DOCUMENTATION
Subject

I
'C::

I
I
I
I
,I

,I
I
I
I
I
1
I
I
t
I

ObslltV8tions/Not8s:

l'
I
I 019611/P

tNlS/MSO Duplicate 10 No.:

T8D: To Be Determined

Brown & Root EnVironmental



AlTACHMENT B-3
EXAMPLE SOIL/SEDIMENT SINGLE SAMPLE LOG SHEET

Paae _ of __

Sample 10 No.: _

I
I
I
I
I
I
"

12 of 32
Page

Effective Date

03/01/96

SA~.3

o
RevIsion

Numller

SOIL/SEDIMENT
SINGLE SAMPLE LOG SHEET

Project Site Name: _

FIELD DOCUMENTATION
Subject

019611/P

Project No.: _

a Surface SOIl
a Subaumce Soil
a Sedimenta O1her __.......
a QA Sampte Type: _

Sample Mettlod:

Depth~:

~ Date and Time:

Typt gt Sampt.
OGtab
a Compoeite
a GrIb-Compo8ite
C HIGh eo...."Dacion
C Low Coneano_aan

ObservauonslNotea:

MSIMSD Duplicate to No:

Sample Location: _

Sampted By: _

C.O.C. No.: _

Signaturetsl:

Brown & Root Environmental

I
I
I
I
I
I
.1
I
'I
J
'I
I
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SUble~ Number Page

FIELD DOCUMENTATION SA-6.3 13 of 32

ReVISion Effective Date

0 03/01/96

ATTACHMENT 8-4
CONTAINER SAMPLE LOG SHEET FORM

~ Brown & Root EnVIronmental Page_of _

0 Container Data Case #'--
By:

Project Site Name: Project Site No.

Brown & Root Env. Source No. Source location:

COntainer Source COntaInerDescription

0 Drum Color:
a Bung Top
a Lever Lock Condition:
a Bolted Ring
a Other Markings:

Vol. of Contents:
a Bag/Sack
a Tank Other:
a Other

Disposition of Sample Sample Descnptlon

a Container Sampled Layer 1 Layer 2 Layer 3
a Container opened but not Phase aSel. aUq. OSoi. OUq. aSoi. OUq.

sampled. Reason: Color
Viscosity OL OM OH OL OM OH OL OM OH
% of Totai

0 Container not opened. Volume
Reason: Other

Monitor ReadIng: Type of Sample
o Grab

Sample Method: o Low Concentration o Composite
o High Concentration a Grab-composite

Sample Date & TIme: Sample Identrtication Organic Inorganic

Sampled by:

Signature(s):

Date Shipped
AnalySIS: Time Shipped

Lab

Volume

I

I
I
I
I
I,
=

I
I
I
I
I
I
.1
I
I'
I
'I
I
I 019611/P

'. ,
>,

Brown & Root EnVIronmental



Brown & Root Environmental

Sampled by: _

Remarks:

I
I
I
I
I
I-,

I
I
I
I
I
I
I
I
I
·1
I
I
I

o
o
o
o

HIGH 0

14 of 32

EffectIVe Date

03/01/96

Page

PRESERVATION

TIME: hrs.
SEDIMENT 0 0

MEDIUM 0

Cool to 4°C
HN03 to pH < 2
NaOH to pH > 12

PROJECT. _

o

SA-6.3
ReVISIon

Number

SAMPLE LABEL

ATTACHMENT B-5

SOIL 0
LOW 0
COMPOSITE 0

Brown & Root environmental

VOA 0 BNAs 0
PCBs 0 PESTICIDES 0
METALS: TOTAL 0 DISSOLVED 0
CYANIDE 0__________ 0

STATION LOCATION: _

DATE: / /
MEDIA: WATER 0
CONCENTRATION:
TYPE: GRAB 0

ANALYSIS

FIELD DOCUMENTATION
Sublect

Q19611/P
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Brown & Root EnVIronmental

CUSTODY SEAL
!late
'IIgnatur.

ATTACHMENT 8-7

CHAIN-OF·CUSTODY SEAL

SubJect

01gell/P

FIELD DOCUMENTATION
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'''39 AaO~9nO

Number

SA-63

ReVISion
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Page
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Effective Date
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Brown & Root enVIronmental

ATTACHMENT C·1
EXAMPLE GROUNDWATER LEVEL MEASUREMENT SHEET

17 of 32

Effeetlve Date

03/01/96

Page

Page_of_

SA~3

o

·Signature(sl: _

Number

ReVISIon

GROUNDWATER LEVEL
MEASUREMENT SHEET

PROJECT NAME: LOCATION:
PROJECT NUMBE:-::R~:-------- MEASURING:::-='D-=E::-V~IC=-:E=.------
PERSONNEL ADJUSTMENT FACTOR: _
DATE; =-"__------- REMARKS; _
WEATHER CONDITIONS: _

FIELD DOCUMENTATION
SubJect

019611/P
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Sublect Number Page
FIELD DOCUMENTATION SA~3 18 of 32

ReVISion EffectIVe Date

° 03/01/96

ATTACHMENT C-2
EXAMPLE PUMPING TEST DATA SHEET

~
PUMPING TEST DATA SHEET

Page __ of--
PROJECT NAME. PUMPING WELL NUMBER:
PROJECT NUMBER: MEASURED WELL NUMBER:
PUMPING TEST: ( 1 STEP DRAW DOWN TEST [ 1
TEST NUMBER: MONITORING POINT:
METHOD OF MEASUREMENT: DEPTH CORRECTION (tt)
DATE(s): PUMP SETTING (Fl below momtonng pOint):
STATIC H20 LEVEL (tt) (SO) DISTANCE FROM PUMPING WELL (tt) (r):
PUMPING TEST PERFORMED BY:
REMARKS:

l!LAPam
DRAW

MIUTARY
TIll•••NCII

WAT1:R LEVEL CORRECTION OOWNOR FLOWMETER
PUMPINGpuu"nAWT R2AOINCI RlMAAKa

TIM!!
0" aTOP

lFt.1 IFtJ R1!CDV'ERY
I~.I

RATI!IGPMI

IM....I
I....

SIGNATURE(s):

I
I
I
I
I
,I

I
I

"

I
I,
I
I
'I
,I
I
I

019611/P Brown & Root EnVIronmental I
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PACKER TEST REPORT FORM 0

0
0
C

"0'10: ..OJIONO.: TUTNO: s:PAGE _ OF __ m
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I
I

CONVERTED TO WELL. _ Yes _ No: WELL I D.#: _
REMARKS. _

1- ~-~:s- 1- "D_N._ -1'- -I")" .a: .-. s Remarks -'-- -IlID 1Ml ... (.. '- --- .. c -....... ~~~."" s '-~t:{j;~1$ , ) ... "',

/
/
1/
1/
1/
1/
1/
1/
/
1/
1/
1/
/
1/
/
V
./
/
/
./
1/
i./
/
1/
1/

BORING NUMBER: _

DATE:
GEOLOG;::-:-;:IS~T:':"':-------------

I
I

I
,I

I

I

I

I

I

I,
I

,I

,
I

20 of 32

Page_of_

Effective Date

03/01/96

Page

ReVISion

°

SA~.3

Number

BORING LOG

ATTACHMENT C-4
EXAMPLE BORING LOG

.. When tOCk con"v _n,.r lock brok........

FIELD DOCUMENTATION

PROJECT NAME:~----------PROJECT NUMBER: _
DRILUNG COMPANY. _
WATER LEVEL DATA'

SubJect

Signature(s): _

I
01961 tiP Brown & Root Environmental
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BORING NO.:

~ OVERBURDEN
MONITORING WELL SHEET

DRILLER
PROJECT LOCATION DRILUNG
PROJECT NO. BORING METHOD
ELEVATION DATE DevELOPMENT
FIELD GEOLOGIST METHOD

ELEVATION OF TOPOFSURFACE CASING .• ELEVATION OF TOP OF RISER PIPE:-
STICK· UP TOP OF SURFACE CASING.

GROUND STICK· UP RISER PIPE.

EI.EVATION ~ 'l... TYPE OFSURFACE SEAl.:

~ y
1.0. OF SURFACE CASING:
TYPE OF SURFACE CASING'

RISER PIPE 1.0.
TYPE OF RISER PIPE:

BOREHOLE DIAMElCR:

TYPE OF BACKFilL:

EI.EVATIONI DEPTH TOPOF SEAl.: /

TYPE OF SEAL:

DEPTH TOP OF SAND PACK.

El.EVATION I DEPTH TOP OF SCREEN: I
-

TYPE OF SCREEN:-- SLOT SIZE x LENGTH:--- I.D.OFSCREEN:----- TYPE OF SAND PACK:--_ t

I
EI.EVATION / DEPTH BOTTOM OF SCREEN: I

EI.EVATlON / DEPTH BOTTOM OF SAND PACK: I
TYPE OF BACKFILl. BELOW OBSERVATION
WELL:

ELEVATION I DEPTH OF HOLE: I

ATTACHMENT C-5
EXAMPLE OVERBURDEN MONITORING WELL SHEET

SubJect

019611/P

FIELD DOCUMENTATION
Number

ReVISion

SA-6.3

o

Page

22 of 32

Effective Dale

03/01/96
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SubJect Number Page

FIELD DOCUMENTATION SA-6.3 23 of 32

RevISIon EffectIVe Dale

0 03/01/96

ATTACHMENT C-5A
EXAMPLE OVERBURDEN MONITORING WELL SHEET (FLUSHMOUNn

. - ---- 80RINGNO.:

~ MO~ITQ!!I~G~~'-Ell SHEET- _.

DRILLER
PROJECT LOCATION DRILLING
PROJECT NO. BORING METHOD
ELEVATION DATE DEVELOPMENT
FIELD GEOLOGIST METHOO

, \ (;ro.."d
£'.""'10" ,_"""AllON TOP OF' RISER:./

~ ~
............

~ .'.. -TYPE: OF SURFACE SEAL:.. I-' •
rl"." m"""l ~ T"'I'Pt Of' PR01f:C11~ CASlNC:_face ca...q --,""to IOCIl La. OF PR01f:C11VE CASlNC:

IAMETER OF HOLE:

I T"'I'PE OF RISER PIPE:,
RISER PIPE 1.0.:

~ OF BACI<nLl./SEAL:

OEP1'H/E1..EVA110N TOP OF SAND:
(

I.'. :,.: ":1
Ii. '.1

'"'"
~.I

t.. . ,
OEP'1H!UEVAnON TOP OF' SCREEN' I

I:' ="1 rtPE or SCREEN:r· - ;:1.::'. =.: I S\.DT SIZE " L£NC1W:

J:: =":1
f =:',.... - ..
I: _. ,I
r. =,-, TYPE OF' SAND PACK:

I."~' =:.1
DIAMETER OF HOU: IN BEDROCK:I.'. =~]

r; =:'1 "'-OEP'1H/ELEVAnON BOTTOM OF SCR£EN:
(

L'-Y- OEP'1H/l:LEVA110N BoTTOM OF SAND: I. '--
(.-.::..:~ "'OEPlH/ELEVA110N BOTTOM OF HOl.E: I

"X:·····
BACKFILL ""AT£RIAL BELOW SAHD:

I a.CPI.&: U1"~l:L~

I 019611/P Brown & Root EnVIronmental
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ATTACHMENT C-6
EXAMPLE CONFINING LAYER MONITORING WELL SHEET

Sublect

FIELD DOCUMENTATION
Number

ReVISion

SA~.3

o

Page

24 of 32

Effective Oate

03/01/96
I
I
I

BORING NO.: _

CONFINING LAYER
MONITORING WELL SHEET I

I
I
I
I

I
I

DRILLER _

DRILLING

METHOD------
DEVELOPMENT
M EnolOD

ELEVAnON / DEPTH TOP CONFINING LAVER:
ELEVATION / DEPTH BOTTOM OF CASING:
ELEVATION I OEPTH BOT. CONFINING LAYER:

1.0 OF SURFACE CASING:.~ _
TYPE OF SURFACE CASING: _

LOCATION _
BORING _
DATE _

---+- BOREHOLE DIAMETER:

---+- PERM. CASING 1.0.
TYPE OF CASING & BACKFILL; _

!""---+- RISER PIPE 1.0.
TYPE OF RI~ERP:.I:'PE="·----------

~I---_+_BOREHOLE DIA. BELOW CASING:
~---_+_ TYPE OF BACKFILL:

1M._--~ ELEVATION I OEPTH TOPOF SEAL:
TYPE OF SEAL: _

.........--r+--+- ELEVAnON OF TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE:
ELEVATION TOPOF PERM. CASING:
TYPE OF SURFACE SEAL: __

GROUND
ELEVATION

PROJECT _
PROJECT NO. _
ELEVATION _

FIELD GEOLOGIST-----------------

=..t----_+_ DEPTH TOP OF SAND PACK:

ELEVATION/DEPTH TOP OF SCREEN:TYPE OF SCREEN: _ I
TYpe OF SAND PACK: _

" I
~---l-_ ELEVATION I DEPTH BOTTOM OF SCREEN'

---+- ELEVATION / DEPTH BOTTOM OF SAND PACK.
TYPE OF BACKFILL BELOW OBSERVATIONW61L. _

-----~ ELEVATION / DEPTH OF HOLE:

I
I

Q19611/P Brown & Root enVIronmental
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ATTACHMENT C-7
EXAMPLE BEDROCK MONITORING WEll SHEET· OPEN HOLE WELL

BORING NO :

~
BEDROCK

MONITORING WELL SHEET
OPEN HOLE WELL

ORILLER
PROJECT LOCATION DRILLING
PROJECT NO. BORING METHOD
ELEVATION DATE DEVELOPMENT
FIELD GEOLOGIST METHOD

ELEVATION OF TOP OF CASING:..
STICK UPOF CASING ABOVEGROUND
SURFACE:

GROUND
~ ~ELEVATION rYPE OF SURFACE SEAL:

~,(, y
1.0. OF CASING:
rYPE OF CASING:

TEMP.' PERM.:

DIAMeTER OF HOLE:

I

rYPE OF CASING SEAL:
T.O.R. :

_11l_W: I~_I - OEPTH TO TOP OF ROCK:

~III" III~'
OEPTH TO BOTTOM CASING:

Itlm =111
DIAMETER OF HOLE IN BEDROCK:

DESCRIBE IF CORE' REAMED WITH BIT:

DESCRIBE JOINTS IN BEDROCK AND DEPTH:

III =
=,=-111 ELEVATION' OEPTH OF HOLE. /

I
111=111=

I
I
I
I
I
I
,I
I
I
I
I
I
I
I
I
I
I
I
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ATTACHMENT C-8
EXAMPLE BEDROCK MONITORING WELL SHEET· WELL INSTALLED IN BEDROCK

I
I

I
I
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BEDROCK
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WELL INSTALLED IN BEDROCK

FIELD DOCUMENTATION
Subleet

I

I
I
I
I

I

I

,I

I
I

I,
I

/

I

I

/

DRILLER _

DRILLING

METHOD------
DEVELOPMENT
METHOD

ELEVATION I OEPTH BOTTOM OF HOLE:

TYPE OF SCREEN: _

SLOT SIZE x LENGTH' _

LOCATION _
BORING _
DATE _

~-~ TYPE OF BACKFILL: _

~--t-- ELEVATION I DEPTH TOPOFsAND:

__-r-- ELEVATION I DEPTH TOP OF SCREEN:

_--1- ELEVATION / OEPTH TOP OF SEAL:
-~~ ELEVATION/DEPTH TOP OF BEDROCK:

,..-~ TYPE OF SEAL. _

~-4-- 1.0. OF SURFACE CASING. _

!+--+-- DIAMETER OF HOLE: _

l'T'T"-.-+-- ELEVATION I OEPTH BOTTOM SCREEN'

III

III

r----l- STICK UPOFCASING ABOVE GROUND
SURFACE:

"--:-- ELEVATION TOP OF RISER:
.........._0-- TYPE OF SURFACE SEAL: _

1.0. SCREEN: _

~--.-.- TYPE OF SAND PACK: _

~IH*-~r- RISER PIPE 1.0.:.~~---------TYPE OF RISER PIPE: _

- ,
- <
- :"').--1-- OIAMETER OF HOLE IN BEDROCK.

CORE / REAM' _

III

W
III

.-.,...-~---+-ELEVAnON OF TOP OF SURFACE CASING.

GROUND
ELEVATION

PROJECT _
PROJECT NO. _
ELEVATION _
FIELD GEOlOGIST _

Ql9611/P Brown & Root environmental I
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ATTACHMENT C-8A
EXAMPLE BEDROCK MONITORING WEll SHEET
WEll INSTAlleD IN BEDROCK (FlUSHMOUNn

BORING NO.: -----1

LOCAllON: 1 ORIU£R:.." _

BORING: DRIWNC
~ETllOO: _

DATE:----------1 DE'tIElOP"'ENT
r.tETllOO:

I-wep=","""'''''.-=t'''',on,."...--I t.
Static Wet.. L...... ',. -
(.-pprox.) ';"

,'l-~.;;+----I-OEPll1/E!.£VA110N TOP or SCREEN:
:'-',o _:. _ { T'YP£ OF SCREEN: _

::, =-:• _ "0 SLOT SlZE • L£NCnt: _

,.. --;
'" - ""'. -
"'-

I

I

I

I

I

I0EP'THIEI.EVA110N TOP OF BEDROCK:

~--.-EU;VA110N TOP OF" RISER:

~--4-rtPE OF BACKFlLl./SEAL: _

'; --+OEP'TH/ElEVA110N TOP OF" SANO:
:.
"

~Si--+rtPE OF RISER PIPE: _

RISER PIPE 1.0.: _

rtPE OF" SUR"AC£ SEAL; _

IAt~-+rtPE OF PROTECl1~ CASlNC: _
I.D. OF" PROTECT1\IE CASlNG. _

~7--+0IANETER OF HOL£: _

.... _0'
': - '~--+-T'l'PE OF SAND PACK;
.i =':' ----------:-, =.:-1--~-OIA..ETER OF HClU: IN BEDROCK:'.-, -------:. =.;' OEP1H/E1..EVAltON eOliOW OF SCAEOt:

OEPll1/E!.£VAliON aOTTOW OF SAND:

OEPlH/E\£VAl1ON BOTT'OW OF' HOL£:

BACKFIlL l.4"TERlAl anow SAND:

20 PVC Trap
B.... Scr_

Gt'oundEJo"lltlon _

Flu.... mount
=":ctcC......~9_-"7lI~

PROUEC~ __

PROUECT NO.: _
ELEVAllON: _

FlElD GEOLOGIST:

I

I

I,

I
I

I
I

I

I

I

I
I

I 019611/P Blown & Root Environmental
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PROJECT: TEST "IT NO.:

PROJECT NO OAT!.

LOCATION:
FIELD GiOOLOGIST

MATERIAL DESCRIPT10N

u-.... REMARKS- - (Soil DeNny f Cans-neftcv. Color)
r-I - VIClI .

I.n_Crau_af04, o~ ...." v_

REMARKS

""'OTO LOG
TEST PIT

I PAGE OF --

Sub,ect

019611/P

FIELD DOCUMENTATION
Number

SA-6.3
ReVISion

°
ATTACHMENT C-9

EXAMPLE TEST PIT lOG
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ATTACHMENT E

EXAMPLE DAilY ACnvlT1ES RECORD

~
JDAILY ACTlVmES RECORD I Brown a Root Enft"..iiiental

I 'us ex zz_ II.....
..

PRWECi LOCATION

CUENT· ARRIVAL llME JOB NO.

DATE DEPARTURE TIME

CONTRACTOR DRIL!-ER

BORING NO~ HNUS REPRESENTAllVE

PREVIOUS CUMULATIVE

ITEM QUANTITY QUANTITY TOTAL QUANTl"TY
ESTIMATE TODAY QUANTITY TO DATE

-

COMMENTS:

APPROVED BY:

HNUS FlE!.O REPRESENTATIVE DRILLER OR REPRESENTATIVE
-

019611/P Brown & Root Environmental
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ATTACHMENT F
FJELD TRIP SUMMARY REPORT

PAGE 1 OF 2

SUNDAY

Date: Personnel:

Weather: Onsite:

Site Activities:

MONDAY
I Date: Personnel:

Weather: Onsite:

Site Activities:

..

TUESDAY

Date: Personnel:

Weather: Onsite:

Site Activities:

WEDNESDAY

Date: Personnel:

Weather: Onsite:

Site Activities:

I

I 019611/P Brown & Root Enwonmen18J
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ATTACHMENT F
PAGE 2 OF 2
FIELD TRIP SUMMARY REPORT

THURSDAY

Date: Personnel:

Weather: Onsite:

Site Activities:

FRIDAY

Date: Personnel:

Weather: Onsite:

Site Activities:

SAnJRDAY

Date: Personnel:

Weather: Onsite:

Site Activities:

I
I
I
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2.0 SCOPE

This procedure:

The purpose of this Standard Operating Procedure (SOP) is to provide information on sample
preservation. packaging. and shipping procedures to be used in handling environmental samples
submitted for chemical constituent. biological. or geotechnical analysis. Sample chain-of-custody
procedures and other aspects offield documentation are addressed in SOP SA~.3. Sample identification
is addressed in SOP CT-04.

Describes the appropriate containers to be used for samples depending on the analyses
to be performed, and the steps necessary to preserve the samples when shipped off site
for chemical analysis. I

I
I
I
I
I
I
,I
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1.0 PURPOSE

SAMPLE HANDUNG

SubJect

Marking - A descriptive name, Identification number, instructions. cautions. weight. specificatIon or UN
marks. or combination thereof required on outer packaging of hazardous materials.

Hazardous Waste - Any substance listed in 40 CFR. Subpart 0 (y261.30 et seq.). or otherwise
charactenzed as Ignitable. corrosIVe. reactive, or toxic (as defined by Toxicity Characteristic Leaching
Procedure. TCLP. analysis) as specified under 40 CFR, Subpart C (y261.20 et seq.), that would be
SUbject to manifest requirements specified in 40 CFR 262. Such substances are defined and regUlated
by EPA.

Hazardous Material - A substance or material which has been determined by the Secretary of
Transportation to be capable of posing an unreasonable risk to health. safety. and property when
transported in commerce. and which has been so designated. Under 49 CFR. the term includes
hazardous substances. hazardous wastes. marine poUutants. and elevated temperature materials. as well
as materials designated as hazardous under the provisions of 1172.101 and 1172.102 and materials that
meet the defining criteria for hazard dasses and dMsions in Part 173.

3.0

• Provides instruction for sample packaging and shipping in accordance with current
U.S. Department of Transportation (DOn regulations.

GLOSSARY

I
I
I
I
I
I

n.O.i - Not otherwise indicated (may be used interchangeably with n.o.s.).

nJU:. • Not otherwise specified.

ORM • Other regUlated material (see DOT 49 CFR 173.144).

Packaging - A receptacle and any other components or matenals necessary for compliance with the
minimum packaging requirements of 49 CFR 174, induding containers (other than freight containers or
overpacks), portable tanks, cargo tanks, tank cars, and multi-unit tank-car tanks to perform a
containment function in conformance with the minimum packaging requirements of
49 CFR 173.24(a) & (b).

Placard - Color-coded, pictorial sign which depicts the hazard class symbol and name and which is
placed on the side of a vehicle transportIng certain hazardous matenals.

I
'I
I
I
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5.0 PROCEDURES

Brown &Root Environmental

4.0 RESPONSIBIUTIES

5.1 Sample Containers

3 of 23
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• Zinc Acetate
• . Sodium Thiosulfate - N~S203

• Hydrochloric Acid - HCI
• Sulfuric Acid - H2S04
• Nitric Acid - HN03
• Sodium Hydroxide - NaOH

Field Samplers· Responsible for initiating the Chain-of-Custody Record (per SOP SA~.3), implementing
the packaging and shipping requirements. and maintaining custody of samples until they are relinqUished
to another custodian or to the common carrier.

Sample identification. labeling, documentation, and chain-of-custody are addressed by SOP SA~.3.

Field Operations Leader - Directly responsible for the bottling, preservation. labeling, packaging, shipping,
and custody of samples up to and including release to the shipper.

Different types of chemicals react differently with sample containers made of various materials. For
example. trace metals adsorb more strongly to glass than to plastic. whereas many organic chemicals
may dissolve various types of plastic containers. Attachments A and B show proper containers (as well
as other information) per 40 CFR 136. In general. the sample container shall allow approximately 5-10
percent air space ("Ullage") to allow for expansion/vaporization if the sample warms during transport.
However. for collection of volatile organic compounds, head space shall be omitted. The analytical
laboratory will generally prOVIde certified-clean containers for samples to be analyzed for chemical
constituents. Shelby tubes or other sample containers are generally provided by the dnller for samples
requinng geotechnical analYSIS. Sufficient lead time shall be allowed for a delivery of bottle orders.
Therefore. It is critical to use the correct container to maintain the integnty of the sample prior to analysis.

Other Preservatives

Normality (N) - Concentration of a solution expressed as equivalent per liter. an equivalent being the
amount of a substance containing 1 gram-atom of replaceable hydrogen or Its equIValent. Thus. a
one-molar solution of HCI. containing 1 gram-atom of H. is ·one normal.· whereas a one-molar solution
of H2S04, containing 2 gram-atoms of H, is "two normal."

Reportable Ouantlty (RO) - For the purposes of this SOP, means the quantity specified In column 3 of
the Appendix to DOT 49 CFR 1172.101 for any material identified in column 1 of the appendix. A spill
greater than the amount specified must be reported to the National Response Center.

Sample - A sample is physical evidence collected from a facility or the environment. which Is
representative of conditions at the location and time of collection.

SAMPLE HANDUNG

Common 'Preservatives:

Subject

01961'/P
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Brown &. Root Envlfonmental

5.2.1 Overview

5.2.2 Preparation and Addition of Reagents

5.2 Sample Preservation

I
I

I
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Estimated
Acid/Base Dilution Concentration Amount Required

for Preservation

Hydrochloric Acid (HCI)
1 part concentrated HCI: 1 part

eN 5·10 mL
double-distilled. deionIZed water

Sulfuric Acid (H2SOJ 1 part concentrated H2S04: 1 part
18N 2·5 mL

double-distilled, deionized water

Nitric Acid (HNO~ Undiluted concentrated HN03 1eN 2·5 mL

Sodium Hydroxide
400 grams solid NaOH dissolved in
870 mL double-distilled. deiOnized 10N 2 mL

(NaOH)
water. yields 1 liter of solution

The following subsections describe the procedures for preparing and adding chemical preservatives.
Attachments A and B indicate the specific analytes which require these preservatives.

Addition of the following acids or bases may be specified for sample preservation; these reagents shall
be analytical reagent (AR) grade or purer and shall be diluted to the required concentration with
deioniZed water before field sampling commences. To avoid uncontrolled reactions, be sure to~dd~cid
to water (not vice versa). A dUutions guide is prOVided below.

The preservation techniques to be used for various analytes are listed in Attachments A and B. Reagents
required for sample preservation wUl either be added to the sample containers by the laboratory prior
to their shipment to the field or be added In the field (In a clean environment). Only high purity reagents
shaD be used for preservation. In general. aqueous samples of low-concentration organics (or soU
samples of low- or medium-concentration organics) are cooled to 4°C. Medium-concentration aqueous
samples and high-hazard organics samples are typically not preserved. Low-concentratlon aqueous
samples for metals are acidified with HN03• whereas medlum-concentration and high-hazard aqueous
metal samples are not preserved. Low- or medium-concentration soil samples for metals are cooled to
4°C. whereas high-hazard samples are not preserved.

Many water and soU samples are unstable and therefore require preservation to prevent changes in either
the concentration or the physical condition of the constituent(s) requiring analysis. Although complete
and irreversible preservation of samples is not possible. preservation does retard the chemical and
biological changes that inevitably take place after the sample is collected. Preservation techniques are
usually limited to pH control. chemical addition(s). and refrigeration/ freezing (certain biological samples
only).

Once opened. the container must be used at once for storage of a particular sample. Unused but
opened containers are to be considered contaminated and must be discarded; because of the potentIal
for introduction of contamination, they cannot be reclosed and saved for later use. Ukewise, any unused
containers which appear contaminated upon receipt. or which are found to have loose caps or a missing
Teflon liner (if required for the contamer), shall be discarded.

SAMPLE HANDUNG

Sublect

019611iP



Additional considerations are discussed below:

Continue with proper acidificatIOn of the sample as described. generally, above.

• Cap sample bottle and seal securely.

• To test of sodium thiosulfate must be added to remove residual chlorine from a sample. test
the sample for reSidual chlorine uSing a field test kit especially made for this purpose.

5 of 23
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Continue with proper base preservation of the sample as described. generally, above.

The sample pH is then raised to 9 uSing the NaOH preservative.

The 2N zinc acetate solution IS made by dissolving 220 grams of zinc acetate in 870 mL of
double-distilled. deionized water to make 1 liter of solution.

Samples for sulfide analysis must be treated by the addition of 4 drops (0.2 mL) of 2N zinc
acetate solution per 100 mt of sample.

If residual chlorine is present. add a08 grams of sodium thiosulfate per liter of sample to
remove the residual chlOrine.

If required. add a few crystals of ascorbic acid to the sample and retest with the KJ·stareh
paper. Repeat untO a drop of sample produces no color on the KI-starch paper. Then add
an additional 0.6 grams of ascorbic a~ld per each liter of sample volume.

• To test if ascorbic acid must be used to remove OXidizing agents present in the sample
before it can be properly preserved. place a drop of sample on KJ-starch paper. A blue
calor indicates the need for ascorbic acid addition.

• Add about one-haJf of the estimated preservative required to the original sample bottle. Cap
and invert gently several times to mix. Check pH (as descnbed above) using medium
range pH paper (pH 0-6 or pH 7.5-14, as applicable).

• Pour off 5-10 mL of sample into a dedicated. clean container. Use some of this sample to
check the initial sample pH using wide range (0-14) pH paper. Never dip the pH paper into
the sample; always apply a drop of sample to the pH paper using a clean stirring rod or
pipette.

•

SAMPLE HANDUNG

For biological samples. 10% buffered formalin or isopropanol may also be required for preservation.
Questions regarding preservation reqUirements should be resolved through commUnication with the
taboratory before sampling beginS.

The amounts required for preservation shown in the above, table assumes proper preparation of the
preservative and addition of the preservative to one liter of aqueous sample (assuming that the sample
is initially at pH 7, is poorly buffered, and does not contain particulate matter; as these conditions vary,
more preservative may be required). Consequently, the final sample pH must be checked using narrow
range pH paper. as described in the generalized procedure detailed below:

SubJecI
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At times. field-filtration may be required to provide for the analysis of dissolved chemical constituents.
Field-filtration must be performed prior to the preservation of samples as described above. General
procedures for field filtration are descnbed below:

Samples collected for shipment from a site shall be classified as either environmental or hazardous
material samples. Samples from drums containing materials other than Investigative Derived Waste (lOW)
and samples obtained from waste piles or bulk storage tanks are generally shipped as hazardous
materials. A dlstlnetlon must be made between the two types of samples in order to:

Sample Packaging and Shipping

Continue by preserving the filtrate (contained in the filter canister), as applicable and
generally described above.

I
I
I
I
I
I
I
I
I
I
I
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To perform filtration. thread the silicon tubing through the peristaltic pump head. Attach the
filter canister to the discharge end of the silicon tUbing (note flow direction arrow); attach
the aqueous sample container to the intake end of the silicon tubing. Tum the peristaltic
pump on and perform filtratIon.

The sample shall be filtered through a non-metallic. O.45-micron membrane filter.
immediately after collection. The filtration system shall consist of dedicated filter canister.
dedicated silicon tubing. and a peristaltic pump with pressure or vacuum pumping squeeze
action (since the sample is filtered by mechanical peristalsis. the sample travels only
through the tubing).

•

•

•

5.4

5.3 Field Filtration

SAMPLE HANDUNG

SubJect

• . Determine appropriate procedures for transportation of samples (if there is any doubt, a
sample shall be considered hazardous and shipped accordingly.)

• Protect the health and safety of transport and laboratory personnel receiving the samples
(special precautions are used by the shipper and at laboratories when hazardous materials
are receIVed.)

Detailed procedures for packaging enVIronmental and hazardous material samples are outlined in the
remainder of this section.

I
I
I

5.4.1 Environmental Samples

EnvIronmental samples are packaged as follows:

• Place sample container, property identified and with lid securely fastened in a plastic bag
(e.g. Ziploc baggle). and seal the bag.

• Place sample in a cooler constructed of sturdy material which has been lined with a large.
plastic (e.g. "garbage" bag).

• Pack with enough noncombustible. absorbent. cushioning materials such as vermiculite
(shOUlders of bottles must be iced if required) to minimize the possibility of the container
breaking.

I
I
I
I

019611/P Brown & Root enVIronmental I



• Seal (i.e.• tape or tie top in knot) large liner bag.

5.4.2 Determination of Shipping Classification for Hazardous Material Samples

Samples not determined to be environmental samples. or samples known or expected to contain
hazardous materials. must be considered hazardous material samples and transported according to the
requirements listed below.

Coolers must be marked as containing "Environmental Samples.· The appropriate side of the container
must be marked '1"his End Up· and arrows placed appropriately. No DOT marking or labeling is
required; there are no DOT restrictions on mode of transportation.

7 of 23
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Known Substances

• If cooling is required (see Attachments A and B). double-bag Ice in Ziploc baggles and
place around container shoulders. and on top of absorbent packing material (minimum of
8 pounds of ice for a medium-size cooler).

• The original (top. signed copy) and extra carbonless copies of the COC form shall be
placed inside a large Ziploc-type bag and taped inside the lid of the shipping cooler. If
multiple coolers are sent but are included on one COC form. the COC form should be sent
with the first cooler. The COC form should then state how many coolers are included with
that shipment.

• Close and seal outside of cooler as described in SOP SA..o.3. Signed custody seals must
be used.

5.4.2.1

SAMPLE HANDUNG

SubJect

I
I
I
I
I
I
I
I
I
I
I
I
I

If the substance in the sample is known or can be identified. package. mark. label. and ship according
to the specific instructions for that material (if it is listed) in the DOT Hazardous Materials Table.
49 CFR 172.101. (DOT Guide for shippers can be found in Attachment 0 of this document.)

To determine the proper shipping name. use the following steps to help locate the shipping name on the
Hazardous Materials Table. DOT 49 CFR 172.101

I
I
I
I
I I

1.

2.

3.

4

Look first for the chemical or technical name of the material. for example. ethyl alcohol.
Note that many chemIcals have more than one technical name. for example.
perchloroethylene (not listed in 172:101) is listed as tetrachloroethylene (listed 172.101).
It may be useful to consult a chemIst for all possible technical names a material can have.
If your matenal is not listed by Its technical name. then . . .

Look for the chemical family name For example. penty! alcohol is not listed but the
chemical family name is: alcohol. n.O.S. (not otherwise specified). If the chemical family
name is not listed. then

Look for a generic name based on end use. For example. Paint. n.o.s or Fireworks. n.o.s.
If a genenc name based on end use is not listed. then ...

Look for a generic family name based on end use. for example. drugs. n.o.s. or cosmetics.
n.o.s. Finally, if your matenal IS not listed by a generic family name but you suspect or
know the material is hazardous because It meets the definition of one or more hazardous
classes. then .

I 01961 lIP Brown & Root environmental



2. Complete sample label and attach securely to sample container.

Applying the word "flammable" to a sample does not Imply that it (s in fact flammable. The word
prescribes the class of packaging according to DOT regulations.

1. Containerize sample as required (see Attachments A and B). To prevent leakage. fill
container no more than 90 percent full. Seal lid with teflon tape or wire.

3. Seal container and place in 2-mU-thick (or thicker) polyethylene bag (e.g.• Z1ploc baggie),
one sample per bag. Position sample identification label so that it can be read through
bag. Seal bag.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Laboratory name and address.

Marking/labeling

Use abbreviations only where specified. Place the follOWIng information. either hand-printed
or In label form. on the metal can (or 1-gallon bottle):

Packaging

Plckaging and Shipping of Samples Classified as Flammable Uquid (or Solid)

Unknown Substances

You will have to use the general hazard class for a proper shipping name. For example.
Flammable Uquid. n.o.S. or Oxidizer. n.o.s.

1.

5.

5.4.3.2

4. For sod jars, place sealed bag Inside metal can (available from laboratory or laboratory
supplier) and cushion it with enough noncombustible. absorbent material (for example.
vermiculite or diatomaceous earth) between the bottom and sides of the can and bag to
prevent breakage and absorb leakage. Pack one bag per can. Use clips. tape. or other
positive means to hold can lid securely, tightly and permanently. Mark can as indicated in
Paragraph 1 of Section 5.3.4.2. below. Single l-gallon bottles do not need to be placed in
metal cans.

5.4.3.1

5. Place one or more metal cans (or a single 1-gallon bottle) into a strong outside container.
such as a metal picnic cooler or a DOT-approved fiberboard box. Surround cans (or bottle)
with noncombustible. absorbent cushioning materials for stabUity during transport. The
absorbent material should be able to absorb the entire contents of the container. Mark
container as indicated in Paragraph 2 below.

The correct shipping classification for an unknown sample is selected through a process of elimination.
as outlined in DOT RegUlation 49 CFR 172.101(C){11). By using the provisions in this paragraph. the
proper shipping name and description will be determined. A step-by-step guide is provided by the
Department of Transportation (DOT) and can be found in Attachment 0 of this SOP.

5.4.3

For samples of hazardous substances of unknown content. select the appropriate transportation category
according to the DOT hazardous matenals classification of a material haVing more than one hazard. This
procedure is outlined in DOT Regulation 49 CFR 173.28. (This can be found In Attachment C of this
SOP.)

5.4.2.2

SAMPLE HANoUNG

SubJect

019611/P Brown & Real EnVIronmental I



3. Place all information on outside shipping container as on can (or bottle), specifically:

2. Determine packing group. The packing group is part of the proper shipping name and
must be induded on the shipping papers in the description section.

Brown & Root EnVIronmental

• "Cargo Aircraft Only."
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• Net weight (wt) or net volume (vol), just before or just after "Flammable Uquid. n.o.s."
or "Flammable Solid. n.o.s.: by item. if more than one metal can IS inside an extenor
container.

"Laboratory Samples" (if applicable).

• "Umited Ouantity" (or DUd. Oty."). (See No.3, below.)

• Proper shipping name. (Example: "Flammable Uquid, n.o.s. UN1993" or "Flammable
Solid. n.o.s. UN1325 Packing Group I, II, III").

Shipping Papers

Use abbreviations only where specified. Complete the carrier-provided bill of lading and
sign certification statement. Provide the following information in the order listed (one form
may be used for more than one exterior container):

• ~ Proper shipping name
.- UN or NA number
• • Proper label(s)
•• Addressee and sender

Place the following labels on the outside shipping container: "Cargo Aircraft Only" and DOT
label such as: "Flammable Uquid" (or "Flammable Solid"). "Dangerous When Wer label
shall be used if the Flammable Solid has not been exposed to a wet environment
"Laboratory Samples" and "THIS SIDE UP" or "THIS END UP" shall also be marked on the
top of the outside container. and upward-pointing arrows shall be placed on all four sides
of the container.

The packing group will be listed in the hazardous materials table, column 5.

• Proper shipping name from the hazardous materials table (DOT Regula
tion CFR 49 172.101). Example: "Flammable Uquid, n.o.s. UN1993" Dr "Flammable
Solid, n.o.s. UN1325." This will include packing group (see Section 5.3.4.2, No.2.)

I. Most Hazardous
II. Medium Hazard
III. Least Hazardous

Not otherwise specified (n.o.s) is not used If the flammable liquid (or solid) is identified. If
Identified, the name of the specific material is listed before the category (for example.
Acetone. Flammable Uquid). followed by its appropriate UN number found in the DOT
Hazardous Materials table (49 CFR 172.101).

1.

5.4.3.3

SAMPLE HANDUNG

SubJect
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Monitoring well data are analyzed uSing either the Hermit SE 1000 or the Hermit SE 2000 environmental
data logger. These instruments are powered by lithium batteries. The Department of Transportation has
determined that lithium batteries are a hazardous material and are to be shipped using the following
information:

Brown & Root Enwonmental

2. Indude Chain-of-Custody Record. properly executed in outside container; use custody
seals.

Example: "Aammable Uquid n.O.S. UN1993 Packing Group 1." The outer package can
Weigh no more than 66 pounds gross weight. The inner package or container can weigh
no more than 0.1 gallon net capacity for each container.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Use the hazardous materials shipping check list (Attachment E) as a guidance to ensure
that all sample-handling requirements are satisfied.

In some cases. various materials may react if they break during shipment. To determine
if you are shipping such materials. refer to the DOT compatibility chart in Attachment F.

Shipment of LIthium Batteries

For transport by govemment-owned vehicle. including aircraft. DOT regulations do not
apply. However. procedures described above, with the exception of execution of the bill
of lading with certification, shall still be followed.

Transportation

The majority of unknown hazardous substance samples will be classified as flammable
liquids. The samples will be transported by rented or common carrier truck. railroad. or
express ovemight package services. Do not transport samples on any passenger-carrying
air transport system. even if the system has cargo-only aircraft. DOT regulations permit
regular airline cargo-only aircraft. but difflcultles with most suggest avoiding them. Instead.
ship by airline carriers that carry only car~o. If unsure of what mode of transportation to
use. consult the FOL or Project Manager.

To determine whether the material can be shipped as a ·Umited Quantity," you must check
the specific requirement for that class of material.

2.

4.

3.

1.

3. "Umited Quantity" means the maximum amount of a hazardous material for which there is
a specific labeling or packaging exception (DOT CFR 49 171.8). This may mean that
packages are exempted from labeling requirements. To determine if your sample meets
the Umited Quantity Exception. refer to DOT Regulation CFR 49 Subpart C 173.50 through
173.156. First, determine the proper classification and shipping name for the material; then
refer to the exception requirements for that particular class of material beginning with
173.50.

1 Note: If you are unsure as how to ship the sample (hazardous or environmental sample).
contact the FOL or Project Manager so that a decision can be made as to the proper
shipping practices. The DOT penalties for improper shipment of a hazardous material are
stringent and may Include a pnson term for intentional violations.

5.5

5.4.3.4

SAMPLE HANDUNG

SubJect
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U.S. Department of Transportation, 1993. Hazardous Materials Regulations, 49 CFA 171-1n.

U.S. EPA, 1979. Methods for Chemical Analysis of Water and Wastes. EPA-600/4-79-020. U.S. EPA
EMSL, CinCinnati. Ohio.

American Public Health Association, 1981. Standard Methods for the Examination of Water and
Wastewater, 15th Edition. APHA, Washington, D.C.
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• Classification or DMsion
- Oass 9

• DOT Proper Shipping Name
• Lithium batteries, contained in equipment, UN3091

• Product Designation
- Hermit SE 1000
- Hermit SE 2000

.~ LlIhium Batteries Contained in Equipment
• UN-3091
• Shipped Under CA·9206009

e.o

SAMPLE HANDUNG

Shipment of equipment containing lithium batteries must be accompanied by shipping papers completed
as indicated in Attachment G. The instrument will be shipped by Federal Express as a Hazardous
Material. Place the instrument in the same container in which it was received. This container or case
is a DOT-approved shipping container. For Federal Express procedures to ship hazardous materials,
call1~-238-5355, extension 922-1666. In most cases, the return shipping papers and DOT labels will
be shipped to you from the company warehouse or the vendor. An example of the types of labels used
for shipment and the wording are shown in Attachment G. These labels will be attached to the outside
container with the following wording:

U.S. EPA, 1984. "Guidelines Establishing Test Procedures for the Analysis of Pollutants under Clean
Water Aet." Federal Register, Volume 49 (209), October 26, 1984, p. 43234.

SubJect
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ATTACHMENT A

GENERAL SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS

Sample Type and Concentration ContalOerll Sample Size Preservatlonl2l Holding TIme(2l

WATER

vee lDw BoroSlllcate glass 2 x 40 mL
Cool to 4°C

14 days'll
HCI to s 2

Extractables (Low 2x2 Lor 4x1 L 7 days to extraction;
Organics SVOCaand Amber glass Cool to 4°C 40 days after
(GC&GC/MS) pesticide/PCBs) extraction

Extractables (Medium 2x2 Lor 4x1 L 7 days to extraction;
SVOCaand Amber glass None 40 days after
pestiCIde/PCBs) extraction

Metals Low High-denSlty polyethylene 1 L HNO,to pH s2
6 months (Hg·28
days)

Medium Wide-mouth glass 16 oz. None 6 months
InorgaOics

Cyanide Low High-denslty polyethylene 1 L NaOHto 14 days
pH>12

Cyanide Medium Wide-mouth glass 16 oz. None 14 days

Organic/ High Hazatd W1de-mouth glass 80z. None 14 days
inorganic

SOIL

vee Wide-moutn glass Wltn 2 x 4 oz. Cool to 4°C 14 days
tllfton liner

Extractables (Low 14 days to eX1raCtlon;
Organics SVOCs and Wide-mouth glass 8 oz. Cool to 4°C 40 days after
(GC&GC/MS) pelltJcldes/PCBs) extraction

Extractables (Medium 14 days to extraction;
SVOCs and Wide-moutn glass 80z Cool to 4°C 40 days after
pestiCIdes/PCBs) extraction

6 months
Inorganlcs Low/Medium Wide-moutn glass 8 oz. Cool to 4°C (Hg • 28 days)

Cyanide (14 days)

Organic/ High Hazard Wide-moutn glass 80z None NA
Inorganic

7 days until

oloxln/Furan All Wide-mouth glass 4 oz. None
extraction;
40 days after
extraction

7 days until
TCLP All Wide-mouth glass 8 oz. None preparation; analYSIs

as per fraction

AIR
Volatile low/Medium Charcoal tube - 7 cm 100 Lair Cool to 4°C

5 days
Organics long. 6 mm 00. 4 mm 10 recommended

11I All glass containers should have Teflon cap liners or septa.
121 See Attachment E. Preservation and maximum hOlding time allowances per 40 CFR 136.

Q19611/P Brown & Root EnVIronmental
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ATTACHMENT B

ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES

Parameter Number/Name Container(1) Preservation(2)(3) Maximum Holding
TIme(4)

INORGANIC TESTS:

AcIdity P.G Coot. 4°C 14 days

Alkalinity p.G Cool. 4°C 14 days

Ammonia· Nitrogen p.G Cool. 4°C; ~S04 to pH 2 28 days

Biochemical Oxygen Demand (BOD) P, G Cool. 4°C 48 hours

Bromide P,G None required 28 days

Chemical Oxygen Demand (COD) P.G Coot. 4°C: ~S04 to pH 2 28 days

Chlonde P,G None required 28 days

Chlonne. Total ResIdual p.G None required Analyze Immediately

Color p.G Coot. 4°C 48 hours

Cyanide. Total and AmenaDle to P, G Cool. 4°C; NaOH to pH 12; 14 daysll
Chlorination 0.8 9 ascorbic acidl5l

Fluande P None required 28 days

Hardness p.G HNO, to pH 2; 8 months
H,S04 to pH 2

Total Kjeldahl and Organic Nitrogen P.G Cool. 4°C; ~S04 to pH 2 28 days

Nitrate • Nitrogen P.G None required 48 hours

N"ltrate-Nitrite • Nitrogen P,G Cool. 4°C: H2S04to pH 2 28 days

NItnte • Nitrogen P.G Cool. 4°C 48 hours

Oil & Grease G Cool. 4°C: H2S04to pH 2 28 days

Total Organic Carbon (TOC) P,G Cool. 4°C; HCI or ~S04 to 28 days
pH 2

OrthophoSJ'hate P.G Filter Immediately; 48 hours
Cool. 4°C

Oxygen. Oissolved-Probe G Bottle & top None required Analyze Immedlatelv

Oxygen. Dissolved·Winkler G Bottle & top Fix on SIte and store In dark 8 hours

Phenols G Cool. 4°C; H2S04to pH 2 28 days

PhOSJ'hOrus. Total P.G Cool. 4°C. H2S04to pH 2 28 days

Residue. Total P. G Coot. 4°C 7 days

Resadue. Filterable (TOS) P. G CoOl. 4°C 7 days

ReSIdue. Nonfdteraole (TSS) P.G Cool. 4°C 7 days

Resadue. SetaeaDle P. G Cool. 4°C 48 hours

Resadue. Volatile (Ash Content) P.G Cool. 4°C 7 days

Silica P Cool. 4°C 28 days

SpeCific Conductance P.G CoOl. 4°C 28 days

Sulfate P.G CoOl. 4°C 28 days

I
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ATTACHMENT 8
ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES
PAGE TWO

Parameter Number/Name Container(1) Preservation(2)(3) Maximum Holding
Time(4)

INORGANIC TESTS (Cont'd):
Cool. 4°C; add ZInc acetate

Sulfide P,G plus sodium hydroxide to 7 days

pH9

Sulfite p.G None reqwred Analyze Immediately

TUrbidity P,G Cool. 4°C 48 hours

METALS:111

Chromium VI (Haxachrome) p.G Cool. 4°C 24 hours

Mercury (Hg) P,G HNo, to pH 2 28 days

Metals, except Chromium VI and p.G HNO,to pH 2 6 months
Mercury

ORGANIC TESTS:IIII

Purgeable Halocarbons G. Teflon-llned
Cool. 4-e; 0.008'" N&zSzO~l!I 14 days

septum

Purgeable Aromatic Hydrocarbons G. Teflon-lined Cool. 4°C; 0.008'" N&zSzo,l5I 14 days
septum HOto pH 2(11

Acrolein and Acrytonrtnle G. Teflon-lined Cool. 4°C; 0.008'" ~~o,l51 14 days
septum adjust pH to 4-5

Phenolsl1l1 G. Teflon-llned
Cool. 4°C; 0.008'" N&zSzo,l!I

7 days until extraction;
cap 40 days after exvaelion

Senzldanes111ll121 G. Teflon-lined
Cool. 4°C; 0.008'" NSzSzo,l!I 7 days until extrac1lonlUl

cap

Phthalate esters1lll G. Teflon-llned Cool,4°C 7 days until extraction;
cap 40 days after extraction

Nitrosamlnesl1ll1141 G. Teflon-llned Cool. 4°C; store In dark; 7 days until extraction;
cap 0.008" N&zSzo,l!I 40 days after extraction

PCSsllll G. Teflon-llned Cool. 4°C 7 days until extraction;
cap 40 days after extraction

Nltroaromlltlcs & IsoPhorone1111 G. Teflon-hned Cool. 4°C; 0.008'" 7 days until extraction:
cap N&zSzo,l!I; store in dark 40 days after extraction

Polynuclear Atomatlc Hydrocarbons G. Teflon-lined Cool, 4°C; 0.008'" 7 days until extraction;
(PAHS)ll1Ul41 cap N&zSzo,l!I: store In dark 40 days after extraction

Haloelhersl1l1 G. Teflon-lined
Cool. 4°C; 0.008% NazSzo,l!I

7 days until extraction;
cap 40 days after extraction

Dioxln/Furan (TCOO/TCOFjtlll
G. Teflon-laned

Cool. 4°C: 0.008'" NSzSzO~l!I
7 days until extraction;

cap 40 days after extraction

I
I
I
I
I
I
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(1) Polyethytene (P): generally 500 ml or Glasa (G): generally lL
(2) Sample prel8fV&lIon should be perlormed Immediately upon sample collection. For compoarte chemical samples

each aliquot should be preserved at the lime of collection. When use of an automated sampler malles It ImpoSSIble
to preserve each aliquot. then chemical samples may be preserved by maintaining at 4-C until composlting and
sample splrtlJng IS completed.

(3) When any sample is to be shipped by common camer or sent through the Unitec:l States Mail. It must comply With
the Department of Transportation Hazardous Matenals Regulations (49 CFR Part 1n).

(4) Samples should be analyzed as soon as pOSSIble after collection. The times lilted are the m8lUmum times that
samples may be held before analysis and still be conSIdered valid. Samples may be held for longer penods only If
the permittee. or monitoring laboratory, has data on file to show that the speCIfic types of samples under study are
stable for the longer peneds. and has receMtd a varllU1ce from the Regional Administrator.

(5) Should only be used in the presence of residual chlorine.
(6) Maximum holding lime is 24 hours when sulfide is present. Optionally, all samples may be tested with lead acetate

paper before pH adjustments are made to determine if sulfide is present. If sulfide IS present. it can be removed by
the addition of cadmium nitrate powder until a negative spot teat Is obtained. The sample is filtered and then NaOH
Is added to pH 12-

(7) Samples should be filtered Immediately on site before adding preservative for dissolved metals.
(8) GUidance applies to samples to be analyzed by GC. LC. or GC/MS for apecific compounds.
(9) Sample receMng no pH adjustment must be analyzed Within 7 days of sampling.
(10) The pH adjustment IS not required if acrolein will not be measured. Samples for acrolein receIVing no pH

adjustment muat be analyzed within 3 days of sampling.
(11) When the extractable analytes of concem fall within a single chemical category. the speCIfied preservative and

maxunum holding times should be observed for optimum safeguard of sample integnty. When the anaiytes of
concem fall within two or more chemical categones, the sample may be preserved by cooling to 4-C, redUCing
reSIdual chlonne WIth 0.008% sodium thiosulfate. 5tonng In the dark. and adjusting the pH to 6-9; samples preserved
In this manner may be held for 7 days before extraction and for 40 days after extraCtIon. exceptions to this optional
preservation and holding time procedure are noted in footnote 5 (re: the requirement for thiosulfate redUCtIon of
residual chlonne) and footnotes 12, 13 (re: the analysls of benZidine).

(12) If l,2-dlphenytthydrume IS likely to be present. adjust the pH of the sample to 4.0~.2 to prevent rearrangement to
benZidine.

(13) Extracts may be stored up to 7 days before analysIS If storage IS conducted under an inert (oxldant.frett)
atmosphere.

(14) For the analysls of dlphenylnstrosamrne. add 0.008% NIzSz03 and adjust pH to 7·10 with NaOH within 24 hours of
sampling.

(15) The pH adfuatment may be perlormed upon receipt at the laboratory and may be omitted if the samples are
extracted WIthIn 72 hours of collection. For the analysIS of aldrin, add 0.008% NIzSzo,.

ATTACHMENT B
ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES
PAGE THREE

RADIOLOGICAL TESTS:
I

Maximum Holding
nme(4)IPreservation(2)(3)IContainer(1) IParameter Number/NameI

I

I

I

I
I

I

I
I
I
I

I
I
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I
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14. DMsion 6.1, Poisonous Uquids or Solids (other than Packing Group 1)*

5. Division 6.1. Poisonous Uquids. Packing Group 1 (poison by Inhalation only)

If a material has or meets the criteria for more than one hazard class. use the precedence of hazardous
table on the following page for Classes 3 and 8 and DMsions 4.1, 4.2, 4.3. 5.1. and 6.1. The following table
ranks those materials that meet the definition of Classes 3 and 8 and Divisions 4.1. 4.2, 4.3, 5.1, and 6.1.

Number

I
I
I
I
I
I
I
I
I
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I
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ATTACHMENT C

DOT HAZARDOUS MATERIAL CLASSIFICAnON
(49 CFR 173.28)

13. DMsion 5.1, Oxidizers*

15. Combustible liquid

12. DMsion 4.3. Dangerous When Wet Materials*

8. Class 3. Aammable Uquids*

16. Class 9, Miscellaneous Hazardous Materials

9. Oass 8. Corrosive Material

10. DMsion 4.1. Aammable Solid*

11. DMsion 4.2. Spontaneously Combustible Materials*

7. DMsion 4.1. Self-Reactive Material

4. DMsion 2.2. Nonflammable gas

SA-6.1

6. DMsion 4.2. Pyrophoric Material

2. DMsion 2.3. Poisonous Gases

3. DMsion 2.1. Aammable Gas

1. Radioactive material (except a limited quantity)

SAMPLE HANDUNG

..

SubJect

I
I
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PRECEDENCE OF HAZARD TABLE
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n
:I: (J)

(Hazard Class and Packing Group) 3: »
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6.1 61 I I I I I I
... f;i

Class
Packing

42 43
5.1 51 5.1 I I 6.1 6.1 I I II II III III n I

Group pi 1~t1 111111
(Dermal) (Ctal)

II III
(Uquld) (Solid) (Uquld) (Solid) (Uquld) (Solid) 0 ~

0 0
3 I 3 3 3 3 3 lc:l 3 lc:l 3 lei a c

5' z
3 II 3 3 3 3 I lei 3 lc:l 3 lei C G)

&
3 III 6.1 6.1 6.1 31• I lei I lc:l 3 lei -

41 I~ 4.2 43 5.1 4.1 4.1 6.1 6.1 4.1 4.1 lei 8 lei 41 lei 4.1

41 II~ 4.2 43 5.1 4.1 4.1 61 6.1 6.1 41 lei 8 lei I lei 4.1

42 II 43 5.1 4.2 42 6.1 6.1 4.2 4.2 lc:l 8 lc:l 4.2 lei 4.2

42 III 43 5.1 4.2 42 61 6.1 6.1 4.2 lei 8 lei I lc:l 42

43 I 51 4.3 43 6.1 43 4.3 4.3 43 43 43 4.3 43 43

f z
43 II 5.1 4.3 43 6.1 4.3 4.3 43 I I I 43 4.3 43 c

3Ie IT
43 III 5.1 4.3 43 6.1 6.1 6.1 43 I 8 8 8 4.3 4.3 0 !!::J

5.1 I" 5.1 5.1 5.1 5.1 51 5.1 5.1 5.1 5.1 5.1

51 II' 6.1 51 5.1 5.1 8 8 8 5.1 5.1 5.1

51 III' 61 6.1 6.1 5.1 8 8 8 8 5.1 51 0 (J)
»

61 I, Dermal 8 61 6.1 6.1 61 61 ~...
61 I, Oral 8 6.1 6.1 6.1 6.1 61

61 II.
I 6.1 6.1 61 61 61Inhalation

6.1 II, Dermal 8 6.1 8 61 6.1 6.1

m 'tl

61 II. Ctal 8 8 8 6.1 6.1 6.1
..... co

G ..
61 III 8 8 8 8 8 8 <..

0° ...
w!i ......

lal There are al present no established critenalor determining Packing Groups ,or liquids In Division 5.1. AI presenl, the degree 01 hazard Is to be assessed

_..
a0....

by analogy with IISled subslanees, aIIocaling the subslanees 10 PBcklng Group I, Greali Group U, Medium, or Group Ill, Minor Danger. - l\)

IN Subslances of Division 4.1 other than aelf.,eaetlve subslances. ~
to)

101 Denotes an Impossible combination.
14I For pesllcldes only. where a material has the hazards of Class 3, Packing Group III, and DIvision 6.1, Packing Group lII,the primary hazard Is Division 6 I,

Packing Group III. I



The following is offered as a step-by-step procedure to aid in compliance with the applicable DOT regulations.

STEP 1 • DETERMINE THE PROPER SHIPPING NAME. The shipper must determine the proper shipping
name of the materials as listed in the Hazardous Materials Table, 49 CFR 172.101. Column (2).

USE OF GUIDE - This gUide is presented as an aid to shippers of hazardous materials. It does not contain or
refer to all of the DOT requirements for shipping hazardous materials. For specific details. refer to all of the
DOT requirements for shipping hazardous materials. as provided in the Code of Federal Regulations (CFR).

~ rltle 49. Transportation, Parts 100-199.

STEP 4· DETERMINE THE MODE'S) OF TRANSPORT TO ULTIMATE DESTINATION.
a. As a shipper. you must assure yourself that the shipment complies with various modal

requirements.
b. The modal requirements may affect the following: (1) Packaging; (2) Quantity per Package;

(3) Marking; (4) Labeling; (5) Shipping Papers: and (6) Certification.
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GUIDE FOR HAZARDOUS MATERIALS SHIPPERS

SAMPLE HANDUNG

STEP 3 • SELECT THE PROPER IDENTIFICATION NUMBERS.
a. Refer to the Table. 49 CFR 172.101, Column (3a), and select the Identification Number (10) that

corresponds to the proper shipping name and hazard ctass.
b. Enter the 10 number(s) on the shipping papers and display them. as required. on packagings,

placards and/or orange panels.

STEP 5 • SELECT THE PROPER LABEL'S) AND APPLY AS REQUIRED.
a. Refer to the Table. 49 CFR 172.101, Column (4) for reqUired labels.
b. For details on labeling refer to (1) Additional Labels. 49 CFR 172.402; (2) Placement of Labels,

49 CFR 172.406:(3) Packagings(MixedorConsolidated).49 CFR 172.404(a) and (h):(4) Packages
Containing Samples. 49 CFR 172.402(h); (5) Radioactive Matenals. 49 CFR 172.403: and
(6) Authonzed Label Modifications. 49 CFR 172.405.

STEP 6 • DETERMINE AND SELECT THE PROPER PACKAGES.
a. Referto the Table. 49 CFR 172.101. Column (Sa) for exceptions and Column (5b) for specification

packagings. Consider the following when selecting an authorized package: Quantity per Package;
Cushioning Material. if required: Proper Closure and Reinforcement; Proper Pressure: Outage; etc.•
as required.

b. If packaged by a prior shipper. make sure the packaging IS correct and in proper condition for
transportation.

STEP 2 • DETERMINE THE HAZARD CLASS OR CLASSES.
a. Refer to the Table. 49 CFR 172.101. Column (3), and locate the hazard class of the material.
b. If more than one class is shown for the proper shipping name, determine the proper class by

definition.
c. If the materials have more than one hazard. classify the material based on the order of hazards in

49 CFR 173.2.

SubJect

Ql9611/P



NOTE: This material may be reproduced without special permission from this office.

As a final check and before offering the shipment for transportation, visually inspect your shipment. The
shipper should ensure that emergency response information is on the vehicle for transportation of
hazardous materials.

STEP 7 - MARK THE PACKAGING (INCLUDING OVERPACKS).
a. Apply the required markings (49 CFR 172.300); Proper shipping name and 10 number. when
\ required (49 CFR 172.301); Name and address of Consignee or Consignor (49 CFR 172.306).
b. For details and other required markings, see 49 CFR 172.300 through 172.338.

STEP 12· HAZARDOUS WASTE/HAZARDOUS SUBSTANCE.
a. If the material Is classed as a hazardous waste or hazardous substance. most of the above steps

will be applicable.
b. Pertinent Environmental Protection Agency regUlations are found in the Code of -Federal

Regulations, Title 40, Part 262.

Brown & Root EnVlfonmental
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STEP 10· LOADING, BLOCKING, AND BRACING. When hazardous materials are loaded into the transport
vehicle or freight container, each package must be loaded. blocked. and braced in accordance with the
requirements for mode of transport.

a. If the shipper loads the freight container or transport vehicle. the shipper is responsible for the
proper loading. blocking. and bracing of the materials.

b. If the carrier does the loading, the carrier is responsible.

STEP 11 • DETERMINE THE PROPER PLACARD(S). Each person who offers hazardous materials for
transportation must determine that the placarding reqUirements have been met

a. For Highway. unless the vehicle is already correctly placarded, the shipper must provide the
required placard(s) and required 10 number(s) (49 CFR 172.506).

b. For RaU. if loaded by the shipper, the shipper must placard the rail car if placards are required
(49 CFR 172.508).

c. For Air and Water shipments. the shipper has the responsibility to apply the proper placards.

STEP 8 • PREPARE THE SHIPPING PAPERS.
a. The basic requirements for preparing shipping papers include Proper Shipping Name; Hazard

Class; 10 Number: Total Quantity; Shipper's Certification; and Emergency Response Telephone
Number.

b. Make all entries on the shipping papers using the information required and in proper sequence
(49 CFR 172.202).

STEP 9· CERTlFlCATION.
a. Each shipper must certify by printing (manually or mechanically) on the shipping papers that the

materials being offered for shipment are property classified, described. packaged. marked and
labeled, and in proper condition for transportation according to the applicable DOT Regulations
(49 CFR 172.202).

ATTACHMENT D (Continued)
GUIDE FOR HAZARDOUS MATERIALS SHIPPERS

SubJect
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3. Check that destination address is correct

RCRA MANIFEST

4. Be careful that all hazardous classes are shown for multlclass materials.

SHIPPING PAPERS
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HAZARDOUS MATERIALS SHIPPING CHECK LIST

Brown & Roo1 EnVIronmental

Make certain one copy of executed manifest and shipping document is retained by shipper.

Make certain dnver signs for shipment.

7.

6.

7. Check that certification is signed by shipper.

5. Check that the driver is aware of emergency procedures for spills and accidents.

1. Check that approved state/federal manifests are prepared.

8. Make certain driver signs for shipment.

6. Check that any Iimited-quantity exemptions are so designated on the shipping paper.

2. Check that transporter has the following: valid EPA identification number, valid driver's license,
valid vehicle registration, insurance protection. and proper DOT labels for materials being shipped.

4. Check that driver knows where shipment is gOing.

5. Check total amounts by weight, quantity, or other measures used.

3. Check that hazardous material entries are specially marked to differentiate them from any
nonhazardous materials being sent using same shipping paper.

2. Check that entries are in English.

4. Check for sample tags and log sheets for each sample and for chain-of-custody record.

1. Check that entries contain only approved DOT abbreviations.

2. Check for container integrity. especially the closure.

3. Check for sufficient absorbent material in package.

1. Check DOT 173.24 for appropriate type of package for hazardous substance.

PACKAGING

SAMPLE HANDUNG

SubJect
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DOT SEGREGATION AND SEPARAnON CHART In
:I:

23 23 6.1 >
Z

gas gas liquids 8 0
1.1. Zone Zone PG-I liquids C

Oaas or DIvIsion Notel 1.2 1.3 1.4 1.5 1.8 2.1 2.2 A* B* 3 4.1 4.2 43 5.1 ~2 Zone A- 7 only Z
G>

Exploalve. .... .. . . . . . ... 1.1 and 1.2 A * - - - - X X X X X X X X X X X X X

Explosives .... . ......... . 13 - - - - - X X X X X X X X X X

Explosives •. . . . . . . . . . . . . . . . . .. 1 4 - - - - - 0 0 0 0 0 0 0

Very insensitive explosives ........ 1.5 A - - - - * X X X X X X X X X X X X X

Extremely Insensitive exploalves . . .. 1.6 - - - - -
Aammable gases .. ..... .. 21 X X 0 X X 0 0 0

Non-toxic. non-flammable gases . . .. 2 2 X X

Poisonous gas - Zone AU . ..... 23 X X 0 X X X X X X X X X

Poisonous gas • Zone BU ....... 2 3 X X 0 X 0 0 0 0 0 0 0 0 f z
l:

Aammable hqulds X 0 X X 0 0 X 3
.......... 3 X !!! a-

D
~

Aammable solids . . . . . . . . . . . . . .. 4.1 X X X 0 X 0 :>

Spontaneously combustible materials 4 2 X X 0 X X 0 X X

Dangerous-when-we1 materials . . . .. 4 3 X X X X 0 X 0

Oxidizers .......... ......... 5.1 A X X X X 0 0 X 0
0 U>

Organic peroxides .........•.••• 5.2 X X X X 0 X 0 >
Poisonous liquids PG I • Zone A-- .. 6.1 X X 0 X 0 X X X X X X X ~....
Radioactive matenals . . . . . . . . . • . .. 7 X X 0

Corrosive liquids ................ 8 X X 0 X X 0 0 X 0 0 0 X

No entry means that the materials are compatible (have no restrictions).

X These materials may not be loaded. ttansported. or stored together In the same vehicle or facility. r 'V..
o The material. may not be loaded, ttanlported, or stored together In the same vehicle or facility unlels they are separated for 4 feet on all sides.

co..
* Check the explosives compatibility chart in 49 CFR 179 848('). ..
A Ammonium nitrate fertilizers may be stored with DIvision 1.1 materials.

a~ N
-- Denotes Inhalation hazardous lor poisons; consult field team leader or project mana~~r !' F encounter a material In this class before shipment

...._..
00.... -- N

~
Co)
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2.0 SCOPE

3.0 GLOSSARY

Grab Sample - One sample collected at one location and at one specific time.

I
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Thin-Wailed Tube Sampler - A thin-walled metal tube (also called a Shelby tUbe) used to recover

relatively undisturbed soli samples. These tubes are available in various sIZes. ranging from 2 to

5 inches outside diameter (00) and from 18 to 54 inches In length.

Split-Barrel Sampler - A steel tube. split in half lengthwise, With the halves held together by

threaded collars at either end of the tube. Also called a spilt-spoon sampler, this device can be

driven Into resistant materials using a drive weight mounted in the drilling string. A standard split

barrel sampler IS typically aVailable In two common lengths, providing either 20-inch or 26-inch

longitudinal clearance for obtaining 18-lnch or 24-inch-long samples, respectively. These split

barrel samplers commonly range in size from 2-inch 00 to 3-1/2 inch 00. The larger sizes are

commonly used when a larger volume of sample matenal is reqUired.

Hand Auger - A sampling device used to extract soli from the ground in a relatively undistUrbed

form.

Test Pit and Trench - Open, shallow excavatlons, typically rectangUlar (if a test pit) or longitudinal

(if a trench), excavated to determine the shallow subsurface conditions for englneenng,

geological, and soil chemistry exploration and/or sampling purposes. These Pits are excavated

manually or by machine (e.g., backhoe, clamshell, trencher excavator, or bulldozer).

Non-Volatile Sample - A non-volatile sample includes all other chemical parameters (e.g.,

semivolatiles, pesticides/PCBs, metals, etc.) and those engineering parameters that do not

require undistUrbed soil for their analysis.

Confined Space - As stipulated in 29 CFR 1910.146, a confined space means a space that 1) is

large enough and so configured that an employee can bodily enter and perform aSSigned work; 2)

has limited or restncted means for entry or eXit (for example tanks. vessels, silos, storage bins,

hoppers, vaults, and pits. and excavations are spaces that may have limited means of entry.); and

3) Is not deSigned for contInuous employee occupancy. Brown & Root Environmental conSiders

all confined space as permit-required confined spaces.

Composite Sample - A composite sample eXIsts as a combination of more than one sample at

vanous locations and/or depths and times. which IS homogemzed and treated as one sample.

This type of sample is usually collected when determlnatlon of an average waste concentration for

a speCific area IS reqUIred. Composite samples are 0Q1 to be collected for volatile organtcs

analysIs.

This procedure is applicable to the collection of surface. near surface and subsurface sOils for

laboratory testing, which are exposed through hand digging, hand augering, dnlling, or machine

excavating at hazardous substance sites.

This procedure discusses the methods usee to collect surface. near surface. and subsurface soil

samples. Additionally, It descnbes the method for sampling of test Pits and trenches to

determine sUbsurface sOil and rock conditions. and recover small-volume or bulk samples.

1.0 PURPOSE

SOIL SAMPLING

SUblect



5~ PROCEDURES

5.1 Overview

pmject Geologist/Sampler - The project geologist/sampler is responSible for the proper acquisition
of soil samples and the completion of all required paperwork (Le., sample tog sheets, field
notebook, bonng logs, test Pit logs, container labels, custody seals, and chain-of-custody forms).

Fjeld Operations Leader (EOll • The EOl IS responSible for finalIZing the location of surface, near
surface. and subsurface (hand and machlOe bonngs, test pits/trenches) SOil samples. He/she is
ultimately responSible for the sampling and backfilling of boreholes, test pits and trenches, and for
adherence to OSHA regulations dunng these operations. .

Brown & Root EnVironmental
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Soil sampling is an Important adjunct to groundwater momtoring. Sampling of the soli hOrIZons
above the groundwater table can detect contaminants before they have mIgrated into the water
table, and can establish the amount of contamination sorbed on aquifer solids that have the
potential of contnbutlDg to groundwater contamination.

Soil types can vary considerably on a hazardous waste site. These variations, along with
vegetation. can effect the rate of contamlOant migration through the SOIl. It is important, therefore,
that a detailed record be maintained during the sampling operations, particularly noting the
location, depth, and such charactenstlcs as gram size, color, and odor. Subsurface conditions are
often stable on a dally baSIS and may demonstrate only slight seasonal variation especially with
respect to temperature, available oxygen and light penetration. Changes in any of these
conditions can radically alter the rate of chemical reactions or the associated microbiological
commuOlty, thus further altenng speCific site conditions. As a result, samples must be kept at their
at-depth temperature or lower. protected from direct light, sealed tightly in approved glass
containers and be analyzed as soon as pOSSible.

Competent person - A Competent Person, as defined in 29 CFR 1929.650 of Subpart P 
excavations, means one who is capable of identifying existing and predictable hazards in th
surroundings, or working conditions which are unsaOltary, hazardous, or dangerous to employe s.
and who has authorIZation to take prompt corrective measures to eliminate them.

Site Safetv Officer (SSO) - The SSO (or a qualified deSignee) is responsible for providing the
technical support necessary to implement the project Health and Safety Plan. This will inctude
(but not be limited to) performlOg air quality monitonng during sampling, bonng and excavation
activities, and to ensure that workers and offsite (downwind) individuals are not exposed to
hazardous levels of airbome contamlOants. The SSO/deslgnee may also be required to advise the
FOl on other safety-related matters regarding boring, excavation and sampling, such as
mitigative measures to address potential hazards from unstable trench walls, puncturing of drums
or other hazardous objects. etc.

Project Manager - The Project Manager IS responsible for determlOing sampling Objectives, as
well as, the field procedures used In the collection of sOil samples. Additionally, in consultation
with other project personnel (geologiSt. hydrogeologlst, etc.), the Project Manager establishes the
need for test PitS or trenches. and determlOes their approximate locations and dimenSions.

4.0 RESPONSIBILITIES

SOil SAMPLING

0196111P
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5.2 Soli Sample Collectjon

5.2.2 Procedure for Collecting Non-Volatile Soil Samples

5.2.3 Procedure for Collecting Undisturbed Soil Samples (ASTM 01587-83)

2. The use of bottom discharge bits or jetting through an open-tube sampler to clean out the

borehole shall not be allowed. Use of any side-discharge bits is permitted.

I
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'Mlen It is necessary to acquire undisturbed samples of soil for purposes of engineering

parameter analysis (e.g., permeability), a thin-walled, seamless tube sampler (Shelby tube) will be

employed. The following method will be used:

Non-volatile SOIl samples may be collected as either grab or composite samples. The non-volatile

sol! sample is thoroughly mixed in a stainless steel or disposable. inert plastic tray, using a

stainless steel trowel or other approved tool, then transferred into the appropnate sample

container(s). Head space IS permItted in a non-volatile SOil sample container to allow for sample

expansion.

3. A stationary piston-type sampler may be required to limit sample disturbance and aid in

retalDlng the sample. Either the hydraulically operated or control rod activated-type of

stationary piston sampler may be used. Prior to inserting the tube sampler Into the borehole,

check to ensure that the sampler head contains a check valve. The check valve IS necessary

to keep water in the rods from pushing the sample out the tube sampler during sample

withdrawal and to maintain a suction Within the tube to help retain the sample.

1. Remove all surface debris (e.g., vegetation. roots. twigS, etc.) from the speCific sampling

location and drill and clean out the borehole to the sampling depth. being careful to minimize

the chance for disturbance of the matenal to be sampled. In saturated matenal. Withdraw the

drill bit slOWly to prevent loosemng of the SOil around the borehole and to maintain the water

level In the hole at or above groundwater level.

4. To minimize Chemical reaction between the sample and the sampling tube. brass tubes may

be reqUired. especially If the tube IS stored for an extended time pnor to testing. 'MIile steel

tubes coated with shellac are less expensive than brass, they're more reactive, and shall only

be used when the sample Will be tested Within a few days after sampling or ,f chemical

reactIon is not antIcipated. With the sampling tube resting on the bottom of the hole and the

water level in the bonng at groundwater level or above, push the tube into the sod by a

5.2.1 Procedure for Collecting Volatile Soil SamplesVolatIle samples are only collected

as grab samples and maintained and handled in as near an undisturbed state as possible. The

sample is transferred directly into an approved glass container WIth a Teflon lined cap. The

sample must be packed down as much as possible to reduce air space within the sample

container to an absolute minimum. Also. a property filled volatile organics sample container will

have no head space.

The physical propertIes of the sOil, its grain Size, cohesIveness. assocIated mOisture, and such

factors as depth to bedrock and water table, will limit the depth from which samples can be

collected and the method required to collect them. Often this informatIon on sOil properties can be

obtained from published sOil surveys available through the U.S. Geological Surveys and other

government or farm agencies. It is the Intent of this procedure to present the most commonly

employed sOil sampling methods used at hazardous waste sites.

SOIL SAMPLING
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In general, the followmg equipment IS necessary for obtammg surface soli samples:

5.3 Surface Soli Sampling

When acqUiring surface SOil samples. the followmg procedure shall be used:

The Simplest. most direct method of collecting surface soli samples (most commonly collected to a
depth of 6 inches) for subsequent analySIS IS by use of a stamless steel trowel.
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Thin-walled undisturbed tube samplers are restncted m their usage by the consistency of the soil
to be sampled. Often, very loose and/or wet samples cannot be 'retrieved by the samplers, and
soils with a consistency in excess of very stiff cannot be penetrated by the sampler. Devices such
as Dennison or Pitcher core samplers can be used to obtain undisturbed samples of stiff solis.
Using these devices normally increases sampling costs, and therefore their use shall be weighed
against the need for acquiring an undisturbed sample.

1. Carefully remove vegetation. roots, twigS, litter, etc., to expose an adequate SOil surface area
to accommodate sample volume requirements.

• Stainless steel trowel.
• Real-time air mOnitoring mstrument (e.g., PID, FlO, etc.).
• Latex gloves.
• ReqUIred Personal Protective Equipment (PPE).
• ReqUired paperwork.
• ReqUired decontamination equipment.
• ReqUired sample container(s).
• Wooden stakes or Pin flags.
• Sealable polyethylene bags (i.e., liploc baggles).
• Heavy duty cooler.
• Ice (if reqUIred) double-bagged in sealable polyethylene bags.
• Cham-of-custody records and custody seals.

contmuous and rapid motion. without Impacting or twisting. In no case shall the tube be
pushed farther than the length provided for the sOil sample. Allow about 3 inches m the tube
for cuttings and sludge.

6. Affix label(s) to the tube as reqUIred and record sample number, depth, penetration, and
recovery length on the label. Mark the "up" directIon on the side of the tube With indelible mk,
and mark the end of the sample. Complete Cham-of-Custody and other required forms (see
SOP SA-6.3). Do not allow tubes to freeze, and store the samples vertically with the same
onentatlon they had in the ground. (I.e.. top of sample IS up) in a cool place out of the sun at
all times. Ship samples protected With SUitable reSIlient packing matenal to reduce shock,
vibration. and disturbance.

5. Upon removal of the sampling tube from the hole. measure the length of sample m the tube
and also the length penetrated. Remove disturbed matenal in the upper end of the tube and
measure the length of sample agam. After removmg at least an mch of sOil from the lower
end and after insertmg an Impervious diSk, seal both ends of the tube with at least a 112-inch
thickness of wax applied in a way that Will prevent the wax from entenng the sample. Clean
filler must be placed in vOids at either end of the tube pnor to sealing With wax. Place plastic
caps on the ends of the sample tube, tape the caps m place, and dip the ends in wax.

SOIL SAMPLING
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5.5 Subsurface Soli Sampling WIth a Hand Ayger

To obtain near-surface soil samples, the following protocol shall be observed:

To accomplish SOil sampling uSing a hand augenng system, the follOWing equipment is reqUired:

3. Follow steps 2 through 5 listed under Seccon 5.3 of this procedure.

I
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2. Lever out the formed plug and scrape the bottom of the freshly dug hole with a
decontaminated stainless steel trowel to remove any loose soil.

1. With a clean shovel, make a series of vertical cuts to the depth required in the soil to fonn a
square approximately 1 foot by 1 fool

A hand augering system generally consists of a vanety of all stainless steel bucket bits (i.e.,
cylinders 6-112" long, and 2-3/4", 3-114", and 4" in diameter), a series of extension rods (available
in 2', 3',4' and 5' lengths), and a cross handle. A larger diameter bucket bit is commonly used to
bore a hole to the desired sampling depth and then Withdrawn. In tum, the larger diameter bit is
replaced with a smaller diameter bit. lowered down the hole. and slowly turned into the soil at the
completion depth (approximately 6"). The apparatus is then withdrawn and the soil sample
collected.

Collection of samples from near the surface (depth of 6-18 inches) can be accomplished with tools
such as shovels and stainless steel trowels.

The follOWing equipment is necessary to collect near surface SOil samples:

• Clean shovel.
• Plus the equipment listed under Section 5.3 of this procedure.

• Complete hand auger assembly (vanety of bucket bIt sIZes).
• Stainless steel mixing bowls.
• Plus the equipment listed under Section 5.3 of this procedure.

SA Near=Surface Soli Sampling

The hand auger can be used in a Wide vanety of SOil conditions. It can be used to sample SOil
both from the surface. or to depths in excess of 12 feet. However, the presence of rock layers
and the collapse of the borehole normally contnbute to ItS limiting factors.

5. Proceed With the handling and processing of each sample container as descnbed in SOP
SA-6.2.

4. Affix a sample label to each container. Be sure to fill out each label carefully and clearly,
addreSSing all the categories descnbed in SOP SA-6.3.

3. Thoroughly mix (in-SitU) a suffiCient amount of sOil to fill the remaining sample containers and
transfer the sample Into those containers utilizing the same stainless steel trowel employed
above. Cap and securely tighten all sample containers.

2. Using a decontaminated stainless steel trowel, follow the procedure Cited In Section 5.2.1 for
collecting a volatile sOil sample.

SOIL SAMPLING
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1,. Follow steps 4 and 5 listed under Section 5.3 of this procedure.

2. Clear the area to be sampled of any surface debns (vegetation, twigs, rocks, litter. etc.).

5.6 Subsurface Soli Sampling With a Split-Barrel Sampler (ASTM 0'586-84)

7. Slowly tum the apparatus until the bucket bit is advanced approximately 6 inches.
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The follOWing equipment is used for obtaining split-barrel samples:

10. Utilizing the above trowel, remove the remaining sample matenal from the bucket bit and
place Into a properiy decontaminated stainless steel mixing bowl and thoroughly homogenIZe
the sample matenal pnor to filling the remaining sample containers. Refer to SectIOn 5.2.2 of
thiS procedure.

Split-barrel (split-spoon) samplers consist of a heavy carbon steel or stainless steel sampling tube
that can be split into two equal halves to reveal the soli sample (see Attachment A). A drive head
IS attached to the upper end of the tube and serves as a pOint of attachment for the drill rod. A
removable tapered nosepiece/drive shoe attaches to the lower end of the tube and facilitates
cutting. A basket-like sample retainer can be fitted to the lower end of the split tube to hold loose,
dry SOil samples In the tube when the sampler is removed from the dnll hole. This split-barrel
sampler IS made to be attached to a dnll rod and forced into the ground by means of a 140-lb. or
larger casing driver.

6. Carefully lower the apparatus down the borehole. Care must be taken to aVOid scraping the
borehole sides. '

5. Remove the soiled bucket bit from the rod extension and replace It with another properly
decontaminated bucket bit. The bucket bit used for sampling IS commonly smaller In diameter
than the bucket bit employed to initiate the borehole.

8. Discard the top of the core (approximately 1"), which represents any loose matenal collected
by the bucket bit before penetrating the sample material.

9. Fill volatile sample container(s). uSing a properly decontaminated stainless steel trowel, with
sample material directly from the bucket bit. Refer to Section 5.2.1 of this procedure.

4. After reaching the desired depth, slowly and carefully withdraw the apparatus from the
borehole.

Split-barrel samplers are used to collect 5011 samples from a Wide vanety of 5011 types and from
depths greater than those attainable With other 5011 sampling equipment.

3. Begin augenng (penodically removing accumulated salls from the bucket bit) and add
additional rod extensions as necessary. Also, note (in a field notebook or on standardized
data sheets) any changes In the color, texture or odor of the soli.

To obtain 5011 samples uSing a hand auger, the following procedure shall be followed: '

1 Attach a properly decontaminated bucket bit to a clean extension rod and further attach the
cross handle to the extension rod.

SOIL SAMPLING
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The follOWing steps shall be followed to obtain split-barrel samples:

• Plus equipment listed under Section 5.3 of this procedure.

• Drive weight assembly, 140-lb. weight, dnving head and gUide permitting free fall of 30 inches.

• Stainless steel mixing bowls.
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5.7 Excayation and Sampling of Test Pits and Trenches

5.7.1 Applicability

This subsection presents routine test Pit or trench excavation techniques and specialized

techniques that are applicable under certain conditions.

4. Follow steps 4 and 5 listed under Section 5.3 of this procedure.

3. Using the same trowel, remove remaining sample material from the split-barrel sampler

(except for the small portion of disturbed soli usually found at the top of the core sample) and

place the soil into a decontaminated stainless steel mixing bowl. Thoroughly homogenize th

sample material pnor to filling the remaining sample containers. Refer to Section 5.2.2 of this

procedure.

During the excavation of trenches or prts at hazardous waste sites. several health and safety

concerns arise which control the method of excavation. No personnel shall enter any test pit or

excavation except as a last resort, and then only under direct supervision of a Competent Person

(as defined in 29 CFR 1929.650 of Subpart P • Excavations). 'M1enever pOSSible. all required

chemical and lithological samples should be collected uSing the excavator bucket or other remote

sampling apparatus. If entrance IS still reqUIred. all test PitS or excavations must be stabilized by

braCing the Pit sides uSIng speCifically deSigned wooden or steel support structures. Personnel

entering the excavation may be exposed to tOXIC or explOSive gases and oxygen-deficient

environments. Any entry may constitute a Confined Space and must be done In conformance

with all applicable regUlations. In these cases, substantIal air moDltoring IS reqUIred before entry,

and appropnate respIratory gear and protective clothing IS mandatory. There must be at least tw

persons present at the Immediate site before entry by on of the Investigators. The reader shall

2. Collect the volatile sample from the center of the core where elevated readings occurred. If

no elevated readings where encountered the sample material should still be collected from the

core's center (this area represents the least disturbed area With minimal atmosphenc contact).

Refer to Section 5.2.1 of this procedure.

1. Remove the drive head and nosepiece, and open the sampler to reveal the soli sample.

Immediately scan the sample core With a real-time air monltonng instrument (e.g., OVA, HNu,

etc.). Carefully separate the sOil core, with a decontaminated stainless steel knife or trowel, at

about 6-inch intervals whIle scanning the center of the core for elevated readings. Also scan

stained SOil, soli lenses, and anomalies (if present), and record readings.

• Split-barrel samplers (0.0. 2 inches. 10. 1-3/8 inches. either 20 inches or 26 inches long);

Larger 0.0. samplers are available If a larger volume of sample is needed.

• Drilling equipment (provided by subcontractor).

SOIL SAMPLING

0196111P

Subleet



refer to OSHA regulations 29 CFR 1926, 29 CFR 1910.120. 29 CFR 1910.134, AND 29 CFR
1910.146.

These procedures descnbe the methods for excavating and logging test Pits and trenches
excavated to determine subsurface soil and rock conditions. Test pit operations shall be logged
and documented as descnbed in SOP SA-6.3.

Test pits and trenches may be excavated by hand or by power equipment to permIt detailed
description of the nature and contamination of the In-situ materials. The sIZe of the excavation will
depend primanly on the following:

Test pIts normally have a cross section that is 4 to 10 feet square: test trenches are usually 3 to
6 feet WIde and may be extended for any length required to reveal conditions along a specific line.
The follOWing table, which is based on equipment efficiencIes, gives a rough guide for design
consideration:
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Equipment Typical Widths, in Feet

Trenching machine 2

Backhoe 2-6

Track dozer 10

Track loader 10

Excavator 10 J
!'

Scraper 20

The lateral limrts of excavation of trenches and the pOSition of test Pits shall be carefully marked
on area base maps. If precise pOSitioning IS required to Indicate the location of highly hazardous
waste matenals, nearby utilities, or dangerous conditions. the limits of the excavation shall be
surveyed. Also, If precise determination of the depth of buned matenals is needed for design or
environmental assessment purposes, the elevation of the ground surface at the test Pit or trench
location shall also be determined by survey. If the test pIt/trench Will not be surveyed immediately,

• - The purpose and extent of the exploration.
• The space required for efficient excavation.
• The chemicals of concern.
• The economics and efficiency of available equipment.

In addition. hazardous wastes may be brought to the surface by excavation equipment This
matenal, whether removed from the site or returned to the subsurface. must be properly handled
aCCOrding to any and all applicable federal. state. and local regulations.

5.7.2 Test Pit and Trench Excavation

Excavations are generally not practical where a depth of more than about 15 feet IS desired. and
they are usually limited to a few feet below the water table. In some cases. a pumping system
may be required to control water levels within the Pit, providing that pumped water can be
adequately stored or disposed. If data on solis at depths greater than 15 feet are required. the
data are usually obtained through test borings Instead of test Pits.
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it shall be backfilled and Its position Identtfied with stakes placed in the ground at the margin of the

excavatton for later surveying.

Entry of test pits by personnel is extremely dangerous. shall be aVOided unless absolutely

necessary, and can occur only after all applicable Health and Safety and OSHA requirements

have been met

Test pits and trenches are usually logged as they are excavated. Records of each test pIt/trench

will be made as descnbed in SOP SA-o.3. These records include plan and profile sketches of the

test pltltrench shOWing matenals encountered, their depth and distribution In the pit/trench, and

sample locattons. These records also Include safety and sample screentng information.

The final depth and type of samples obtained from each test Pit WIll be determined at the time the

test pit is excavated. Sufficient samples are usually obtained and analyzed to quantify

contaminant distribution as a function of depth for each test Pit Additional samples of each wast

phase and any fluids encountered in each test Pit may also be collected.
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Sampling in Test Pits and Trenches

General5.7.3.1

5.7.3

Dewatenng may be required to assure the stability of the Side walls, to prevent the bottom of the

pit from heaving, and to keep the excavation dry. This is an important consideration for

excavations in cohesionless matenal below the groundwater table. Liquids removed as a result of

dewatering operations must be handled as potentially contamInated materials. Procedures for the

collection and disposal of such materials should be discussed in the site-specific project plans.

As mentioned previoUSly, no personnel shall enter any test pit or excavatton except as a last

resort, and then only under direct supervision of a Competent Person. If entrance is still required.

Occupational Safety and Health AdminIstration (OSHA) requirements must be met (e.g., walls

must be braced with wooden or steel braces, ladders must be In the hole at all times, and a

temporary guardrail must be placed along the surface of the hole before entry). It is emphasized

that the project data needs should be structured such that required samples can be collected

without requIring entrance Into the excavatton. For example, samples of leachate. groundwater.

or sidewall solis can be taken With telescoping potes, etc.

In some cases, samples of soli may be extracted from the test pIt for reasons other than waste

sampling and chemical analysis, for instance. to obtain geotechnical informatton. Such

information would include soli types, stratigraphy, strength, etc., and could therefore entail the

collection of disturbed (grab or bulk) or relatively undisturbed (hand-carved or pushed/driven)

samples. which can be tested for geotechnical properties. The purposes of such explorations are

very Similar to those of shallow exploratory or test bonngs, but often test pIts offer a faster. more

cost-effecbVe method of sampling than installing bonngs.

The constructton of test PItS and trenches shall be planned and designed in advance as much as

possible. However. field condItions may necessitate revisions to the inttial plans. The final depth

and construction method shall be determined by the field geologist. The actual layout of each test

pit. temporary staging area and spoils pile Will be predicated based on site conditions and wind

direction at the time the test pIt is made. Prior to excavation, the area can be surveyed by

magnetometer or metal detector to identify the presence of underground utilities or drums.

SOIL SAMPLING
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• Any fluid phase or groundwater seepage IS encountered In the test pit.
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Sampljng Methods

Samplrng Equipment

5.7.3.3

• Excavate trench or pit in several depth increments. After each increment, the operator will
wait while the sampler inspects the test pit from grade level to decide if conditions are
appropriate for sampling. (Monitonng of volatiles by the SSO WIll also be used to evaluate the
need for sampling.) Practical depth increments range from 2 to 4 feel

• The backhoe operator, who will have the best view of the test pit, will immediately ceas
digging if:

The methods discussed in this section refer to test Pit sampling from grade level. If test pit entry is
required, see Sectton 5.7.3.4.

• Remove loose material to the greatest extent pOSSible With backhoe.

• Secure walls of pit If necessary. (There IS seldom any need to enter a pit or trench which
would justify the expense of shonng the walls. All observations and samples should be taken
from the ground surface.)

• Samples of the test Pit matenal are to be obtained either directly from the backhoe bucket or
from the matenal once It has been deposited on the ground. The sampler or Field Operations
Leader directs the backhoe operator to remove matenal from the selected depth or location
within the test pIt/trench. The bucket IS brought to the surface and moved away from the Pit.

• Any drums, other potential waste containers, obstructions or utility lines are encountered.

This action is necessary to permit proper sampling of the test pit and to prevent a breach of safety
protocol. Depending upon the conditions encountered, it may be reqUired to excavate more
slowly and carefully with the backhoe.

For obtaining test pit samples from grade level, the followlOg procedure shall be followed:

• Remote sampler consisting of 10-foot sections of steel conduit (1-inch~iameter), hose clamps
and right angle adapter for conduit (see Attachment B).

• Polyethylene bags for enclosing sample containers; buckets.

• Sample container - bucket with locking lid for large samples; appropriate bottleware for
chemIcal or geotechnical analysIs samples.

• Shovels, picks and hand augers, stainless steel trowels.

5.7.3.2

The follOWing equIpment IS needed for obtaining samples for chemical or geotechnical analysIs
from test Pits and trenches:
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• Complete documentation as descnbed In SOP SA-6.3.

• There is no practical alternative means of obtaining such data.

In general, personnel shall sample and log Pits and trenches from the ground surface. except as

proVided for by the follOWing cntena:

I
I
I
I
'I
I
I
I
I
I
,I

I
I
I
'I
I
I
I
I

Brown &Root EnVIronmental

12 of 17
EffectIve Date

04/11/97

Page

4

SA-1.3
ReVISion

Numcer

,".pit Sampling5.7.3.4

Under rare conditions. personnel may be required to enter the test pit/trench. This is necessary

only when soli conditions preclude obtaiOlng suitable samples from the backhoe bucket (e.g.,

excessIVe mIXing of soils or wastes within the test pit/trench) or when samples from relatively

small discrete zones Within the test pit are required. This approach may.also be necessary to

sample any seepage occurnng at discrete levels or zones In the test pit that are not accessible

with remote samplers.

The sampler and/or SSO then approaches the bucket and mOnitors Its contents with a

photolomzatlon or flame IOnization detector. The sample IS collected from the center of the

bucket or pIle and placed In sample containers uSing a decontaminated stainless steel trowel

or spatula.

• The Site Safety Officer and Competent Person determInes that such action can be

accomplished WithOUt breaching site safety protocol. This determination Will be based on

actual momtonng of the pIt/trench after It is dug (including. at a mlOimum, measurements of

volatile organics. explosive gases and available oxygen).

• A Company-designated Competent Person determines that the pIt/trench is stable or is made

stable (by grading the Sidewalls or uSing shonng) prior to entrance of any personnel. OSHA

reqUirements must be stnctty observed.

If these conditions are satisfied, one person Will enter the pIt/trench. On potentially hazardous

waste Sites, thIS IndiVidual Will be dressed In safety gear as reqUired by the conditions 10 the Pit.

usually Level 8. He/she will be affixed to a safety rope and contlOuously monitored while in the

pit

• Using the remote sampler shown In Attachment 8, samples can be taken at the desired depth

from the side wall or bottom of the pIt. The face of the pIt/trench shall first be scraped (using a

long-handled shovel or hoe) to remove the smeared zone that has contacted the backhoe

bucket. The sample shall then be collected directly into the sample Jar. by scraping With the

jar edge, eliminating the need to utilize samplers and mInimizing the likelihood of cross

contamination. The sample Jar IS then capped. removed from the assembly, and packaged

for shipment

• If a composite sample is desired. several depths or locations WIthin the pIt/trench are selected

and a bUcket IS filled from each area. It is preferable to send individual sample bottles filled

from each bucket to the laboratory for composltmg under the more controlled laboratory

conditions. However. If composlting In the field is reqUired. each sample container shall be

filled from matenals that have been transferred into a mixing bucket and homogenized. Note

that homogentzation/composlting IS not applicable for samples to be subjected to volatile

organic analysIs.
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• Knives, spatulas, and other suitable devices for trimming hand-carved samples.

• Suitable driving (I.e., a sledge hammer) or pushing (Le.• the backhoe bucket) equipment which
is used to advance the sampler Into the SOIl.

• Soil sampling equipment, similar to that used in shallow drilled boring (Le., open tube
samplers), which can be pushed or dnven Into the floor of the test Pit.

In addition to the equipment descnbed in Section 5.7.3.2, the following equipment is needed for
geotechnical sampling:

Brown & Root Environmental
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GegtechOlcal Samphng

Geotechnical equipment (pocket penetrometer, torvane, etc.) for field testing collected soil _
samples for claSSification and strength properties.

•

5.7.3.5

A second Individual will be fully dressed In protective clothing Including a self-contained breathing
device and on standby dunng all pit entry operations. The indIVidual entenng the Pit will remain
therein for as brief a penod as practical. commensurate with performance of his/her work. After
removing the smeared zone. samples shall be obtained with a decontaminated trowel or spoon.
As an added precaution. It is advisable to keep the backhoe bucket in the test pit when personnel
are working below grade. Such personnel can either stand In or near the bucket while performing
sample operations. In the event of a cave-In they can either be lifted clear In the bucket, or at
least climb up on the backhoe arm to reach safety.

•. Suitable containers (bags, jars, tubes, boxes, etc.), labels, wax, etc. for holding and safely
transporting collected soli samples.

Disturbed grab or bulk geotechnical soil samples may be collected for most solis in the same
manner as comparable SOil samples for chemical analysis. These collected samples may be
stored in jars or plastic-lined sacks (larger samples), which will preserve their moisture content
Smaller samples of this type are usually tested for their index properties to aid in soli identification
and claSSification. while larger bulk samples are usually reqUired to perform compaction tests.

Relatively undisturbed samples are usually extracted in coheSive solis uSing open tube samplers,
and such samples are then tested In a geotechnical laboratory for their strength, permeability
and/or compreSSibility. The techniques for extracting and preserving such samples are similar to
those used in performing Shelby tube sampling In borings, except that the sampler IS advanced by
hand or backhoe, rather than by a drill rig. Also, the sampler may be extracted from the test pit by
excavation around the sampler when It is difficult to pull it out of the ground. If this excavation
requires entry of the test pit, the requirements descnbed in Section 5.7.3.4 of this procedure must
be followed. The open tube sampler shall be pushed or dnven vertically into the floor or steps
excavated in the test Pit at the deSired sampling elevations. Extracting tube samples honzontally
from the walls of the test Pit is not appropnate. because the sample will not have the correct
orientation.

A sledge hammer or the backhoe may be used to drive or push the sampler or tube into the
ground. Place a piece of wood over the top of the sampler or sampling tube to prevent damage
during driving/pushing of the sample. Pushing the sampler With a constant thrust is always
preferable to dnving It With repeated blows, thus minimIZing disturbance to the sample. If the
sample cannot be extracted by rotating It at least two revolutions (to shear off the sample at the
bottom), hand-excavate to remove the SOil from around the Sides of the sampler. If hand-
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019611/P
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Other data to be recorded In the field logbook include the following:

After inspection, backfill matenal shall be returned to the Pit under the direction of the FOL.

5.8 Records

I
I
I
I
I
I
I
I
I
.1
J
I
I
I
I
I
I
I
I

14 of 17
Page

Effective Date

04/11/974

SA-13
Number

ReVISIon

The appropriate sample log sheet (see SOP SA-6.3; Field Documentation) must be completed by
the sit~ geologist/sampler. All SOil sampling locations must be documented by tying In the location
of two or more nearby permanent landmarks (building, telephone pole, fence, etc.) and shall be
noted the appropnate sample log sheet, site map, or field notebook. Surveying may als b
necessary, depending on the project reqUirements.

Test pit logs (see SOP SA-6.3, Field Documentation) shall contain a sketch of Pit condItions. In
addition. at least one photograph with a scale for companson shall be taken of each Pit Included
in the photograph shall be a card showing the test pit number. Boreholes. test pits and trenches
shall be logged by the field geologist in accordance With SOP GH-1.5.

If a low permeability layer is penetrated (resulting In groundwater flow from an upper contaminated
flow zone into a lower uncontaminated flow zone), backfill matenal must represent original
conditions or be impermeable. Backfill could consist of a soil-bentomte mix prepared in a
proportion specified by the FOL (representing a permeability equal to or less than original
conditions). Backfill can be covered by "clean" soil and graded to the original land contour.
Revegetation of the disturbed area may also be required.

• Name and location of job.
• Date of bonng and excavation.
• ApproXImate surface elevation.
• Total depth of bonng and excavation.
• DimenSions of pit.
• Method of sample acqUiSition.
• Type and size of samples.
• Soil and rock descnptions.
• Photographs.
• Groundwater levels.

Before backfilling, the onslte crew shall photograph all significant features exposed by the test pit
and trench and shall include In the photograph a scale to show dimensions. Photographs of test
pits shall be marked to Inctude site number, test pit number. depth. descnption of feature, and
date of photograph. In addition. a geologiC descnption of each photograph shall be entered in the
site logbook. All photographs shall be Indexed and maintained as part of the project file for future
reference.

All test Pits and excavations must be either backfilled, covered, or otherwise protected at the nd
of each day. No excavations shall remain open during non working hours unless adequately
covered or otherwise protected.

5.7.4 Backfilling of Trenches and Test Pits

excavation requires entry of the test Pit, the requirements in Section 5.7.3.4 of this procedure must
be followed. Prepare. label. pack and transport the sample in the required manner. as descnbed
In SOP SA-6.3.

SOIL SAMPLING

SubJect



OSHA. Confined Space Entrv 29 CFR 1910.146.

OSHA. Excavation Trenching and Shonng 29 CFR 1926.650-653.

NUS Corporation. 1986. Hazardous Matenal Handling Training Manual.
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6.0 REFERENCES

• Organic gas or methane levels.
• Other pertinent Information, such as waste matenal encountered.

SOIL SAMPLING
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ATTACHMENT B
REMOTE SAMPLE HOLDER FOR TEST PIT/TRENCH SAMPUNG
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Brown & Root Environmental FIELD MODIFICATION REQUEST

Site Name: Location:

CTO Number: Project Number:

To: Location: Date:

Description:

Reason for Change:

Field Team Leader Signature: Date:

Recommended Action:

Navy RPM Signature: Date:

Action:

Distribution: Program Manager: Others as Required:
Project Manager:

QualitY Assurance Officer:

Field Team Leader:

Project File:

&111.
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~
Brown & Root environmental SAMPLE LOG SHEET - SOLID PHASE

Site Name: --- . ------ - - -.- ----.---~--- ---_.--- B&R Job No IPMS

Sample 10:
Replicate/Duplicate No.: (if applicable)

Sample Method: _______ .- - .- --
TYPE OF SAMPLE: (Check all that apply)

Depth Sampled: feet Soil Trip Blank-
- -

Sample Date & Time: --'- L hours Dup __ hours - Sediment - Rinsate Blank-

Salllplerls): ___
- lagoon/Pond - Field Duplicate collected

Grab Other (Specify):
- -

- - ---_._- . . --- .---------------- --- ---- ------ -----
(lIIclude sample sOllJce & 101 110 )

-
Description: ISand, Clay, Muck, Peat, Dry, Moist, Wet. Etc)

-

Data Hecorded By . - -_. -- - ----- - --------- ---- --_.--------------------
Signature

SAMPLE OATA/REMARKS:

---

- - .~_._-----
-----._- - .. --- - ---.

SPECIFIC
STA~~ARD

DISSOLVED

ANALYSIS BOTTLE LOT NO TEMP laC) CONDUCTIVITY TURBIDITY OXYGEN SALINITY

(mmhosLcm) UNITS NTU ImolL)

IMRJM<I16

- - - - - - - - - - - - - - - - - - -
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APPENDIX D

SOIL SURVEY MAPS, USDA, SCS
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